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WHEN YOU NEED SPECIALS If your product calls for special bearings or hardened 
and ground precision parts, Aetna’s many years of specialization in these areas can save 
you money. In fact, many times, original equipment manufacturers find their problems 
have already been studied and resolved by Aetna’s engineers and that tooling is avail- 
able. For other special units, Aetna can step in at any point —from research through 
design, testing, or production, to help solve your specific problem. Ask your Aetna 
representative —listed in your classified telephone directory—for detailed information 
on our design and production facilities, and outline your anti-friction or parts needs 
for our study, consideration, and recommendations. 


AETNA BALL and ROLLER BEARING COMPANY | 4600 SCHUBERT AVE. 
DIVISION OF PARKERSBURG-AETNA CORPORATION | CHICAGO 339, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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FEATURED: 


DEPARTMENTS: | FUNCTIONAL FINISHES FOR METALS . . . H L Kee 
INTERESTING TO NOTE 3 From paints to bonded lubricants, here’s what they can do 
WHAT’S NEW IN RESEARCH 
DEVELOPMENTS TO WATCH 


THE ENGINEERING WEEK 
POINTS OF VIEW MECHANICAL TIMERS—FOR SIMPLICITY, RELIABILITY . . . F Marich 


READER TO EDITOR They’re a good choice for triggering one or two sequential operations. . . 


MEETINGS 
FYI PERSONAL 


HORIZONS 
sanaee: canes IS YOUR INVENTION PATENTABLE—AND WORTH IT? . . . H Wikstrom 


DESIGN FILE Take a critical look at the idea before you start buying protection 


SIGNIFICANT COMPONENTS 
REPRINTS 


DESIGN LITERATURE 
ADVERTISERS INDEX DESIGNING FLAT SPRINGS—WIDTH AND THICKNESS . . . W Griffel 


READER SERVICE CARDS Nomographs cover 8 types of single and laminated leaves 





FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS: 


MATERIALS: Putting brittle materials te work 
Fused-quartz tape for high-temp insulation 
Low-cost copper alloy challenges high-nickel materials 


PROCESSES: Low-cost welder for plastic film 
Aluminum production on upswing in Europe 


MECHANICAL: New pressure transducer designed in Britain 
Plastic drive belts shine in satellite tests 
Tapered-profile spring makes debut in cars 
Bronze-coated bearing rods for long sliding life 


ELECTRICAL: Little bulbs take big pressures 
Japanese fuel cell goes into commercial production 
Subminiature capacitors head for 400 F 


PRODUCT DESIGNS: Spinning engine is vibrationless 
Floating pallets slide on air 


GENERAL: Hydrofoils—a promise of high-speed water travel 
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How to choose a metal for sub-zero service 


What metal do you use in equipment 
for sub-zero studies in chemistry and 
physics...in pressure vessels and auxil- 
iary equipment for storage of ethylene 
at —155°F...in tanks and ocean-going 
barges that must handle liquefied gases 
at —258°F...in storing and piping 
equipment for liquid nitrogen at —320°F 
or liquid helium at —452°F? 


Just any metal won't do: in each case 
the equipment must be made of a metal 
that retains its toughness where other 
metals embrittle in crippling sub-zero 
temperatures. 


Which metal to use...and where? 


24% NICKEL STEEL——— 


For moderately low temperature serv- 
ice, this nickel steel offers a combination 
of good mechanical properties and supe- 
rior resistance to brittle fracture at 
temperatures down to —75°F. 244% 
nickel steel may be found at work in 
refrigeration equipment, cooling appar- 
atus, and machinery and structures in 
very cold climates. 


Design Data 





Allowable Tensile 
Design Stress 
ASME, psi, max. 


Yield 
Strength 
psi, min. 


37,000 
40,000 


Tensile 
Strength 
psi, min. 





65,000 
70,000 


16,250 





17,500 





Welding Materials: For manual metal- 
arc welding, use low hydrogen coated 
electrodes of the E8015-16-18 C1 Clas- 
sification conforming to AWS-ASTM 
specification A316, These electrodes 
will deposit a weld metal of essentially 
base metal composition. 


3'2% NICKEL STEEL——— 


Low carbon 312% nickel steel has both 
high strength and a resistance to brittle 
fracture which has led to its use as a 
standard material for pressure vessels 
operating at temperatures down to 
—150°F — vessels for manufacturing, 
storing and transporting liquefied hydro- 
carbons. It is also widely used in aircraft 
testing units and equipment for oil re- 
finery processes. 


Design Data 





Allowable Tensile 
Design Stress 
ASME, psi, max. 


16,250 


Yield 
Strength 
psi, min. 


Tensile 
Strength 
psi, min. 





65,000 37,000 


70,000 40,000 





17,500 








Welding Materials: For manual metal- | 


arc welding, low hydrogen type elec- 
trodes of AWS-ASTM Classification 
E8015-16-18 C2 will deposit weld metal 
containing not over 0.10 carbon and 
3% to 342% nickel. 


9% NICKEL STEEL 


Low carbon 9% nickel steel provides an 
excellent combination of strength and 
notch toughness at temperatures down 


to —320°F. Specifically developed to | 


meet engineering demands for an eco- 
nomically priced metal for low tempera- 
ture service, this material is produced 
in the quenched and tempered or 
double normalized and tempered condi- 


tions. Operation Cryogenics has demon- | 


strated that this material may be used 
safely even without thermal treatment 
after welding. At the present time an 
ASME code case is being prepared to 
use pressure vessels made of either of 
these conditions, omitting the post-weld 
heat treatment. 9% nickel steel is at 
work in equipment handling such prod- 
ucts as liquid methane at —258°F, oxy- 


gen at —297°F, and nitrogen at —320°F 


Design Data 





Yield 
Strength 
psi, min. 


60,000 
65,000 


Allowable Tensile 
Design Stress 
ASME, psi, max. 


22,500 


Tensile 
Strength 
psi, min. 


A 90,000 
B 95,000 








23,750 





Welding Materials: Best results are 
obtained with Inco-Weld* coated elec- 
trodes or wire of a high nickel-chromium- 
iron composition. Inco-Weld ‘‘A’”’ 
electrode is used for manual welding, 
and Inco-Weld “A” wire is used for inert 
gas welding with tungsten electrode or 
inert gas-metal arc welding. 


= 304 NICKEL STAINLESS STEEL — 


Types 304 and 304L nickel stainless 
steels are very well-suited for service at 
extreme sub-zero temperatures down 
to —452°F, the temperature of liquid 
helium and the lowest measured serv- 
ice temperature. These nickel stainless 
steels are widely used in low tempera- 
ture service because they are easy to 
fabricate, do not require heat treatment 
after fabrication, and have high strength 
with superior ductility and shock re- 
sistance at very low temperatures. And 
because of their corrosion resistance, 
nickel stainless steels are employed 
wherever high product purity and ease 
of cleaning following fabrication are 
essential — as in the handling of missile 
propellants. In fact, for optimum corro- 


sion resistance at any temperature in 
the sub-zero range, nickel stainless steels 
are the best choice. 


Design Data 





Allowable Tensile 
Design Stress 
ASME, psi, max. 


18,750 


Yield 
Strength 
psi, min. 


30,000 
25,000 


Tensile 
Strength 
psi, min. 


304 75,000 
304L 70,000 


A-240 








17,500 





Welding Materials: For metal-arc weld- 
ing, use coated austenitic stainless steel 
electrodes conforming to AWS Classi- 


| fication E308 ELC-ASTM A298. Inert 


gas-metal arc welding requires ER308L 
wire conforming to ASTM A371. 


Cold Facts on Metal Economy 


Interestingly enough, the nickel alloy 
steels increase significantly in strength 
as the temperature is lowered into the 
sub-zero range. For example, 9% nickel 
steel has a tensile strength at room tem- 
perature of 105,000 psi; at —320°F its 
tensile strength is 165,000 psi. 

The high room temperature tensile 
properties of these nickel alloy steels 
which manifest themselves in higher 
code design strengths makes it possible 
to use thinner, more economical sec- 


tions with complete safety. As the struc- 


ture is cooled to its sub-zero operating 


| temperature, the characteristic response 


of the nickel steels—an increase in 
strength while still maintaining tough- 
ness — further confirms the wise selec- 
tion of these steels in sound engineering 
design. 





LITERATURE 


The publications listed below are es- 





| pecially recommended for guidance in 


selecting metals for sub-zero service. 

Publication Name 
Number 

A269... Properties of Nickel Steel Plates at 

Low Temperatures 

9% Nickel Steel for Low Temperature 

Service 

3%% Nickel Steel for Low Tempera- 

ture Service 

2%% Nickel Steel for Low Tempera- 

ture Service 

. .. Operation Cryogenics 

A276... Steels for the Containment of Lique- 

fied Gas Cargoes 


A263... 
A278... 
A273... 


A complete listing of Inco publications 
and technical bulletins can be obtained 
by writing for “List A” to: 


*Registered trademark 


The INTERNATIONAL NICKEL COMPANY, Inc. 


VN 
67 Wall Street ANCO. New York 5, N. Y. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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On our cover—the waterfoil is being towed in one of the 
test basins at’ the Navy’s David Taylor Model Basin, 
Carderock, Md. At top left is the hydrofoil designed and 
manufactured for the Maritime Administration by Grum- 
man Aircraft Engineering Corp and its subsidiary, Dy- 
namic Development, Inc. See story, p. 15. 


The magnificent pump at Marley 


Ingenious pumping devices go back to early near- 
Eastern civilizations and through the centuries have dis- 
played a remarkable amount of mechanical sophistication 
(One new pumping device is powered by a hand drill— 
see page 32.) Perhaps the most elaborate early pumping 
system was built in France during the reign of Louis XIV 
to carry water to his Versailles fountains from the Seine 
+ miles away. 

With 14 water whecls of near-40-ft dia and chain drives 
as long as 2130 ft, the machine was considered one of 
the wonders of the world. In fact, the machine became 
so renowned that a legend sprang up about the royal 
treatment accorded by Louis XIV to its designer, an 
illiterate carpenter from Liege named Rennequin Sualem. 
As the story goes, the king was so proud of the machine 
that he had Sualem’s eyes put out. ‘The royal reasoning: 
blind, Sualem couldn’t build a bigger installation for 
some other monarch. Actually, Sualem received so much 
gold for his services, he never had to work again. 

Ihe project began when the king had town criers 
throughout his realm pass the word that anyone who had 
kleas on pumping water from the Seine to Versailles 


ate 2 OO) 1S leg wy 
NTN St ae 


ELMER J TANGERMAN editor 


should come forth. An 

insider at the court, one 

Arnold de Ville, heard 

about the competition and 

remembered an impressive 

pumping installation near 

his home town of Liege. 

He located the designer of 

the installation, the car- 

penter Sualem, and had 

him make a reduced scale 

working model for a pro- 

posed Seine pumping sta- 

tion. Louis XIV was 

impressed and gave Su- 

alem the go-ahead. Con- 

struction started in 1681. Seven years, 1.7 
of copper, 34 million pounds of iron and 170 million 
pounds of wood later the machine was ready. 

Limitations of materials available to its designer had, 
as today, considerable effect on the concept of the 
machine. The 14 water wheels drove 6+ piston pumps 
delivering Seine water to a reservoir 168 ft up the hill. 
At this reservoir, a second group of 79 pumps raised the 
water another 185 ft to a second reservoir, where a third 
group of 78 pumps lifted the water an additional 196 ft 
to the aqueduct that carried the water to Versailles. 
Sualem had to use so many pumps because only small 
cast-iron pipes could be manufactured and they couldn't 


million pounds 


handle high pressures. The joints were the limiting factor 
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—flange faces were used as cast and 
wedge-shaped pieces of wood served 
as the gasketing material. 

Although Sualem was unschooled Rictreedti 
to the extent that he couldn’t sign cronk y 
his name, he did have some inherent 
feeling for reliability. All the pumps 
were the same size—64 in. dia with 
4-ft stroke—but Sualem put more 
pumping capacity at the two upper 
reservoirs than he did at Seine level, 
where the pumping started. He ap- 
parently realized that the long chain 
drives powered by cranks on the water 
wheels would break down (as they 
often did) and therefore designed 
the equipment at the two reservoirs with enough capacity 
to handle, despite breakdowns, all the water pumped up 
from the river. The chain drives, called chevalets, were 
made up of links either 14 or 3 in. thick. One, Le Petit 
Chevalet was 656 ft in length, ran from the water wheels 
up to the first reservoir where it drove 49 of the pumps. 
The Grand Chevalet was 2130 ft long and powered 30 
pumps at the first reservoir and all 78 at the second reser- 
voir. 

But for other parts of the machine, Sualem’s design 
intuition wasn’t enough. The bearings, for example, all 
had copper linings to prevent iron-to-iron contact but 
they were badly fitted and often overheated and started 
fires. A water-cooling system had to be installed to keep 
temperatures down. This reduced the number of fires but 
didn’t stop the bearings from wearing out. The machine 
had 412 copper bearings weighing from 12 to 200 Ibs 
each and several of each size had to be stocked to keep 
the machine going. Another weak point in the design 
turned up in the 28 wooden cranks, two for each water 


Woter whee/ 


wheel. Although reinforced with iron, they broke so often 
that a spare for each had to be available. 

Certainly one of the major causes of the continued 
breakdowns of the machine was bad distribution of loads 
on the water wheels and the crank arms. The first wheel 
developed 29,807 Ibs of force and used only 18,074 Ibs. 
The second and third wheels were also overpowered but 
the fourth wheel lacked by 6488 Ibs the force necessary 
to drive the pumps connected to it. It was rare when 
more than nine of the 14 wheels were in operating condi- 
tion at the same time. 

Despite the problems, Sualem’s machine did run, and 
when it was new pumped as much as 1,300,000 gallons of 
water a day to Versailles. As the years and the machine 
wore on, capacity dropped off considerably. By 1780, it 
was averaging less than 264,000 gallons a day, and in 
1817 it was stopped. A temporary machine and then a 
steam machine filled the gap until Napoeon III’s hydraulic 
machine, which is still operating today, went on the line 
in 1856. —Benedict A Leerburger Jr 








and weaknesses? 


tightly loaded instruments. 


. Panel-stops leave hands free 








NEXT WEEK IN PRODUCT ENGINEERING 


. Mechanical counters for speed—and economy 
What kinds are available for 1000 to 3000 rpm? What are their strengths 


. Friction and wear for water-lubricated seals 
Tests show that graphite against chrome-plated steel gives best combination 
of low wear rate and low friction. 

. New techniques for photoelastic stress analysis 
Where to put metal and where to take it away? Here are six techniques to 
eliminate the guesswork on “impossible” jobs. 

. Magnetically suspended bearings 
Already in gyros, they show possibilities of competing with air bearings for 


They hold panel doors open while repairs or adjustments are made. 
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In every detail of size, weight, space 
requirements, materials, power and 
costs, Eastern Centrifugal Pumps are 
made to match strict process require- 
ments. 


¢ PRESSURES: to 21 psi in single 
stage pumps; to 70 psi in multi- 
stage types 
FLOWS: capacities to 70 gpm in sin- 
gle-stage pumps, to 10 gpm for 
many multi-stage models 


MOTORS: standard motors for 115/230-volts 60 cycles 1 phase (other 
electrical characteristics available). Power range from ¥ to 14% H.-P. 


ENCLOSURES: drip-proof, totally enclosed, and explosion-proof ball-bear- 
ing frames 


DRIVES: all models available in belt or coupling drive with ball-bearing 
equipped stands. Space-saving close-coupled pumps most rugged and 
popular — but many pedestal models also available 


SEALS: a variety of rotary seals and stuffing boxes, to fit every application 
¢ METALS: your option of cast iron, bromze, stainless steel (18-8 type 303 


and 316) Monel, Cast Iron, Hastelloy ‘‘C’’ 
INSTALLATIONS: a wide range of transfer, recirculation, feed, boost, and 
filter-pumping applications 
TO FIND OUT: write for the brand-new Centrifugal Pump Catalog — Bulletin 
130. Here are all the models — including useful engineering data. 


For a complete review of positive displacement pumps for non-lubricating 
fluids, write for Bulletin 220. Eastern Bulletin 400 is your guide to a broad 
line of midget-centrifugal pumps and stirrers for the laboratory. 


EASTERN INDUSTRIES, INCORPORATED 


100 SKIFF STREET © HAMDEN, CONNECTICUT 
West Coast Office: 4203 Spencer St. © Torrance, Calif. 





Other Eastern products: ¢ hydraulic motors * gear pumps 
© positive displacement pumps ¢ aircraft pumps 
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Little bulbs 
stand big pressures 

Miniature lamps—penlight, instru- 
ment, and small neon bulbs—can take 
pressures as high as 10,000 psi with- 
out mechanical or electrical failure, 
Naval Research Lab reports. NRL 
has been testing a wide range of elec- 
trical and electronic components at 
high hydrostatic pressures as part of 
a development progress for underwater 
equipment, now says that, while some 
miniature tubes failed by catastrophe 
implosion or by oil leaks through 
the seal at pressures as low as 2000 
psi, “a high percentage were found 
capable of withstanding the full 10,- 
000 psi load.” The results indicate, 
C. L. Buchanan and M. Filato say, 
that “where need arises, components 
in glass envelopes may be used in 
high-pressure environments.” 

Note: For reports on other high- 
pressure studies at NRL, see (PE— 
Mar 6, p 6; and for more on miniature 
lamps, see July 18 °60, p 57.) 


Putting brittle materials 


to work 

Because the materials that offer the 
greatest heat resistance—refractory 
metals, ceramics and _plastics—also 
tend to be brittle, a good many studies 
are now in progress to find out what 
makes a material brittle and how to 
compensate for it in structural de- 
sign. 

The effects of heat treatment, sur- 
face condition, rate of strain, and 
thermal cycling must also be investi- 
gated. 

One recent survey, by G. T. Hahn 
and R. I. Jaffee of Battelle Memorial 
Institute, rounds up a good deal of 
data on elastic and plastic deforma- 
tion, tensile strength, yield strength, 
and elongation, ductile-to-brittle tran- 
sition points, reduction in area, and 
strain at fracture for more than a 
dozen metals and ceramics. This sur- 
vey will be available (as PB 171,626) 
from OTS, Dept of Commerce, 
Washington 25, D.C. in about two 
months. 

As Hahn and Jaffee point out, 
brittle materials can successfully be 
used by restricting service to tempera- 


6 


tures above the transition from brittle 
to ductile and maintaining stresses be- 
low the level required for crack 
propagation. But, though brittle ma- 
terials like cement and cast iron have 
been used in structural applications 
for years, much new data on fracture- 
toughness and notch-sensitivity is 
needed to guide use of the newer 
materials. 

Also soon to be available from the 
same source (as PB 155,267) is an 
interim report on a long-term Naval 
Research Lab study of crack propaga- 
tion in high-strength, semi-brittle 
materials. It’s NRL Report 5617 by 
J. R. Srawley. (For earlier studies at 
Battelle and NRL, see PE—Aug 24 
"59, p 14 and Jan 4 ’60, p 8). 


Briefing the Soviet record 
Electrical resistivity of nickel-chro 
mium-tungsten alloys varies with heat 
treatment as well as alloy percentage, 
USSR researchers report. 

Tests at Baikov Institute of Metal- 
lurgy indicate that the 5% tungsten 
alloy in the annealed condition shows 
a maximum specific electrical resist- 
ance at 30% chromium; but the 


quenched alloy has a maximum at 
35% chromium. ‘The reason: the 
specific electrical resistance is highest 
when the solid solution is saturated 
with respect to chromium, and the 
solubility varies with temperature. A 
wide range of alloys, with chromium 
and tungsten contents ranging from 2 
to 30%, was tested and a detailed re- 
port appeared in Zhur. Neorg. Khim, 
Vol 5, 1960. 


A high-sensitivity bolometer, cooled 
by liquid nitrogen, is reported by two 
Soviet research scientists. In this 
radiant-heat sensor, nickel strips form 
two arms of a Wheatstone bridge; and, 
by cooling the nickel to liquid nitrogen 
temperatures, the Soviets say, it is pos- 
sible to increase the threshold senti- 
tivity 20-fold. The device still is not as 
sentitive as systems operating in the 
liquid helium range. But, they say, it 
is more compact and less expensive, 
and is proving useful in connection 
with infrared spectroscopic devices. A 
report on it appeared in the USSR 
publication Optics and Spectroscopy, 
v.9 No 4, p 530. 

(Note: for more on radiant-heat de- 
tectors, see PE—Feb 20, p 6)—ARG 





Low-cost welder for plastic film 


A single length of Nichrome ribbon 
(5 by % by 0.001 in.) and a pair of 
clamps are giving Lawrence Radiation 
Lab scientists a simple, inexpensive 
way to weld plastic film. Their 
primary use: to seal radiation-contami- 
nated equipment in plastic bags. The 
device can be used almost anywhere, 
though. As LRL engineers proudly 


point out, it’s-portable, warms up al- 
most instantly, and will handle films 
at least to 10 mils thick. It operates 
on a standard 10-v filament trans- 
former rated at 5 amp, with a power- 
stat in the circuit to adjust heater 
current. An automatic timer, push- 
button and pilot light are provided. 
Sealing time is 5 to 8 sec. 








7- Pressure release lever 








PLASTIC WELDER has pistol grip with links that are drawn back as fingers 


are closed to force jaws together. One 


jaw is pin-mounted; the other has 


adjusting screw to control clamp pressure. Thumb lever unlocks jaws. 
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THERE’S A hoover quality BEARING 
FOR ANY LOAD-LIFE REQUIREMENT 


This chart represents 
relative life, in 
hours, of various 





types of bearings 
in comparable se- 
ries and size based 
on uniform speed 
and load. 








if 


DEEP GROOVE Be 
R, 2 


SUPER MAX 
extra light if Beorinas 


fe] 
medium, hegvy serie 


Hoover's exceptionally wide range of bearing 
types provides performance characteristics needed 
for practically any application . . . from high speed 
intermittent duty to prolonged life under heavy, 
constant load conditions. 


Sizes range from tiny *% ”" outside diameter R 
Series to giant 36” spherical roller bearings. Most 


YLINDRICAL Roller SPHERICAL Ro 
Bearings in ght, 


medium, heavy series.* ly used series 


types are available with snap rings, shields, seals 
or shield and seal combinations. 


Bearings in five wide 


Outstanding Hoover Quality Micro- Velvet 
balls and Hoover Honed raceways in ball bearings, 
Super Finish raceways and rollers in roller bear- 
ings, plus other exclusive features . . . assure supe- 
rior performance. For information contact your 
Hoover bearing specialist or mail the coupon to us. 


Micro-Velvet, Hoover Honed and “Super Max"’ are Hoover Trademarks. 


moomoo 


NOODUeTI” 


! 
! 
| 
I 
BALL AND BEARING COMPANY 
! 
! 
! 
| 


5400 South State Road, Ann Arbor, Michigan 
Zone Soles 8581 South Chicago Ave., Chicago 17, Illinois 
Offices and 290 Lodi Street, Hackensock, New Jersey 
Werehouses 2020 Sovth Figueroa, Los Angeles 7, California 
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Hoover Ball and Bearing Company 
5400 South State Road, Ann Arbor, Michigan 


Please send information on the following Hoover bearings: 


Deep Groove [) “Super Mox” [) Double Row [] 
Cylindrical Roller (1) Spherical Roller C) 
Hove Sales Representative Call [) 


SUING cccttnenen 
awe 
Compony____ 
Address__ 
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DEVELOPMENTS TO WATCH... 


Fused quartz tape for high-temp insulation 
For thermal and electrical applications requiring higher heat resistance than can be 
provided by conventional glass fiber products, Amersil Quartz, Hillside, NJ, has fused 
quartz tape ready for evaluation in sizes from 2 to 8 in. wide (fiber dia: 5 to 7 and 8 
to 10 microns). 

As Amersil points out, fused quartz has excellent electrical properties (dielectric 
strength 410 volts/mil; dielectric constant, 4.4). Its fusion point is well above 3000 F, 
and it will stand continuous operating temperatures at least to 1800 F. Like conven- 
tional glass fiber, though, the fused quartz tape is relatively limited in abrasion and 
wear resistance, will probably require some sort of protection from chafing. 

As might be expected, the material is far from inexpensive. In evaluation quanti- 
ties, the 4 in. tape (8-to-10 micron dia) is $5:30/ft ($9.35/ft. in 5-to-7 micron fibers) 
and the 8 in., 8-to-10 micron tape is $10.60/ft; the 5-to-7 micron, $18.70/ft. 


Low-cost copper alloy challenges high-nickel materials 
A copper-nickel alloy with properties “practically identical to those of nickel alloys” 
but approximately half their price, is under development for heat exchanger tubing 
and other applications. Phelps Dodge Copper Products says experimental condenser 
tubing made with the new alloy has a tensile strength exceeding 85,000 psi and can 
stand temperatures well over 600 F. Nominal composition is 56% Cu, 41% Ni, 
2% Fe, 1% Mn. 


New pressure transducer designed in Britain 


A pressure transducer which can be used for both differential and absolute measure- 
ment, is being introduced by Kelvin & Hughes Ltd. Barkingside, Essex, England. The 
conipany says it’s more accurate than previous designs because it measures force output 
rather than deflection; and it can be produced in pressure ranges to 200 psi, with an over- 
all accuracy, at room temperature, of 0.1% of total pressure range. 

In the system (see diagram), pressure on the capsule causes movement of a bar which 
is detected by a differential transformer and amplified by a transistorized unit which 
feeds the control phase of a servomotor. As the motor shaft rotates, it drives a lead 
screw, exerting pressure on a spring, which is attached to the bar, until it restores deflec- 
tion of bar and capsule to zero. Thus, angular rotation of the screw becomes a measure 
of capsule force and therefore of the applied pressure. (In practice, two capsules 
are used, one on each side of the pivot—see photo. For absolute pressure measurements, 
one of these is evacuated.) The output is via a shaft from the gear box, and the unit 
can be arranged for synchro transmission or to operate a slide-wire potentiometer. 

The first model is a 115 v—400 cycle—3-phase unit, but a 60-cycle model is now 
being designed. 











Capsule 











IN FORCE-BALANCE TRANSDUCER, change of pressure in capsule results in movement 
of the bar which is supported on cross-spring pivots. Bar is statically balanced, and 
bimetal compensator is provided to minimize temperature errors. 
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Japanese fuel cell goes into commercial production 
Openly challenging American jpesseessesereme 
manufacturers, Matsushita Elec- | — 
tric Industrial Company of 
Osaka is planning to produce a 
low-temperature, low-pressure 
hydrogen-oxygen fuel cell of the 
carbon electrode type. The pro- 
totype model, shown here run- 
ning a toy train, consists of 10 
cells (1 volt, 3 amp) and weighs 
1] Ib. Thermal efficiency, says 
Matsushita, is 70%. Hydrogen 
gas is the fuel, air is the oxidant, 
and caustic soda is the electro- 


lyte. The carbon electrodes are JAPANESE FUEL CELL runs a model train. Diagram (Matsushita's 
“hollow, waterproof cylinders.” own) shows how the fuel cell and track are set up. 


























Subminiature capacitors head for 400 F 
A new dielectric material for low-voltage (0.01 mf and up) subminiature capacitors 
is being readied for introduction by Radiation Research Corp, Westbury, LI. It's 
said to stand temperatures to 200 C, and to permit design of capacitors less than half 
the size of other film capacitors for the same range. 

Key to the new material is a new process, first applied to Mylar film, and now 
being extended to Teflon. The process starts with Teflon tape, metallized on both 
sides. This is then exposed to TFE fluorocarbon resin in monomer (vapor) form. As 
the resin is deposited, it is polymerized in place by glow-discharge to produce a coating 
that is said to be unusually uniform and free from pinholes. 

Experimental 50- and 100-v capacitors are now being made with the material and 
will shortly be available for evaluation. 


Plastic drive belts shine in satellite tests 


Driving belts of oriented polyester (Mylar) film rate consideration for many mechanical 
instrumentation and power transmission applications, say J. H. Licht and Arthur White 
of Goddard Space Flight Center, after examining polyester drives used in tape recorders 
and other satellite instruments. The polyester belts, they say, show good fatigue resist- 
ance and high stress tolerance. 

With such belts, pitch-line variations can be held to as little as 0.001 in.—about a 
tenth of that found even in high-quality fabric belts. 

Belts in the 4-mil thickness can be applied to shafts as small as 0.040 in. “with 
reasonable life,” permitting development of ultraminiature drives that might accomplish 
reductions as great as 1000 to 1 in a mechanism with a volume of only 4 cu in. 

Heavier belts (about 5 mils thick) show promise for machine-tool drives. In one 
test, such a belt was substituted for a fabric-and-rubber belt on a 1/12-hp, 22,500 
rpm tool-post grinder. 

Licht and White also note these points for design attention: 

¢ Coefficient of thermal expansion at normal operating temperatures is very near 
that of magnesium and aluminum alloys. 

¢ Heat treatment will significantly increase its torque capacity. 

e The surface charge that accumulates can be used to retain belts in position and 
keep them from rubbing when belts are declutched by idler pulleys. 


High-columbium titanium alloys headed for high-temp jobs 
Addition of columbium, in weight percentages on the order of 30%, markedly increases 
the tensile strength of titanium, and the alloys show definite promise for high- tempera- 
ture structural use, Naval Research Lab reports. It’s been testing a whole series of 
binary alloys, ranging from 90% Cb to 90% Ti, found the hardest alloys to be close 
to the two ends of the scale. The best showing was made by levitation melted alloys 
containing about 80% Cb and vacuum arc melted alloys with about 70% Ti. They 
showed ultimate tensile strengths in the 110,000 to 130,000 psi range. —ARG 
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CLECO 
AIR MOTORS 


can meet your design requirements from 
inch-ounces to hundreds of foot-pounds! 


e More power, less weight. 

@ Torque control — stall or automatic. 

@ Right or left hand rotation, reversible or 
non-reversible. 
Explosion proof. 
Standard parts replacement from nation-wide 
CLECO Service Centers. 


TECHNICAL DATA: 


Motor Performance Charts, 
Dimensional Prints, and 
other specification data are 
available to help you with 
design problems. 


Sample motor performance chart 


For complete information, call or write 


“quality tools engineered for industrial progress” 
A Division of Reed Roller Bit Company ° P. O. Box 2541/Houston 1, Texas, U. S. A. 


AIR TOOLS IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd., 927 Millwood Road, Leaside 
(Toronto), Ontario 
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LINK-BELT SPHERICAL ROLLER BEARINGS: 


measure these design values 
in terms of your applications 


LINK-BELT SPHERICAL 
ROLLER BEARING 
PILLOW BLOCKS 


Made with sturdy gray iron 


Iper-rugged cast-steel 
ngs. Adapter mounting 
es for shafts from 
: l 2 and direct-shaft 
types for shafts from 
to DRUPAL. f hoice « 
Steel, multi-labyrinth 


acron-contact seals 
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GREATER CAPACITY! 


The reason? More rollers, larger rollers! Bear- 
ing capacity depends primarily on effective 
roller Length, roller Diameter and Number of 
rollers (L x D x N). And Link-Belt offers the 
largest effective roller complement for all sizes 
of spherical roller bearings . . . rated according 
to accepted formulas of the Anti-Friction Bear- 
ing Manufacturers Association. This increase in 
LDN values provides extremely high capacity 

. and in users’ evaluation, it adds up to far 
longer bearing life. 


GREATER DURABILITY! 


With balanced proportion design, Link-Belt 
spherical roller bearings possess durability char- 
acteristics that exceed the bearing industry’s 
exacting requirements. Optimum balance of 
rollers, inner and outer rings must be obtained 
for increased bearing capacity . . . yet overall 
bearing dimensions must conform to an estab- 
lished international standard boundary plan. 

Wrap-around, completely contoured retainers 
also contribute to durability through positive 
roller guidance and spacing. Precision-machined 
of centrifugally cast bronze, these husky re- 
tainers are far stronger than stampings or sand 
castings. 


GREATER PRECISION! 


Link-Belt spherical roller bearings are made in 
the world’s most modern bearing plant . . . with 
the most-advanced tools and techniques known 
to industry. A rigid quality control program 
leaves nothing to chance. Each Link-Belt bear- 
ing is subjected to 758 actual inspections. Micro- 
smoothness and precision are continuously 
scrutinized by automatic machines. Result: these 
bearings have been specified by leading manu- 
facturers of cranes, shovels, graders, vibrating 
screens, and steel mill, paper mill and foundry 
equipment . . . and for high-precision applica- 
tions such as embossing rolls, printing presses 
and torque converters. 


SEE BOOK 2760 for further precision, durability 
and high-capacity features. Contact your nearest 
Link-Belt office. Look under BEARINGS in the 
Yellow Pages of your phone book. 


LINK{@}BELT 


SELF-ALIGNING BALL AND ROLLER BEARINGS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, 
Chicago 1. To Serve Industry There Are Link-Belt Plants, 
Warehouses, District Sales Offices and Stock Carrying 
Distributors in All Principal Cities. Export Office, New 
York 7; Australia, Marrickville (Sydney); Brazil, Sao 
Paulo; Canada, Scarboro (Toronto 13); South Africa, 
Springs; Switzerland, Geneva. Representatives Throughout 

the World. 15,682 
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CONVAIR ERECTOR-LAUNCHERS RELY ON POWERFUL 
PHILADELPHIA GEAR DRIVES 


ESS 
- —< nl Sa 


Atlas ICBM in stored position. Arrow points to heavy duty Philadelphia Gear hoist drive, 
which quickly erects missile to launch position for skyward voyage. Erector-launcher 
designed and built by Convair (Astronautics) Division of General Dynamics Corporation. 


Atlas can now lie low till needed . . . 
new hoisting mechanism eliminates massive gantry towers 


The Air Force has equipped itself with a new missile hoist mechanism 
which is both speedy and powerful. These twc requirements plus ultra- 
reliability have qualified Philadelphia Gear Drives for the moments- 
notice job of erecting Atlas to launch position. The “Big Punch” is now 
stored horizontally. These erector-launchers are now operational at Atlas 
ICBM complexes at Warren Air Force Base, Wyoming. 


The Philadelphia Gear Drive is a standard, all-steel, parallel shaft re- 
ducer. Output torque is 634,000 Ib/inches at 7% rpm, on low speed 
shaft; 1,250,000 Ib/inches under emergency conditions; ratio—234:1. 
All units are load tested to 300% of normal rating. 


Standard Philadelphia heavy-duty drives are right at home in any appli- 
cation that demands an extra margin of reliability. Our engineering 
specialists in all kinds of power transmission problems have made sure 
Philadelphia Gear equipment has more than kept the pace to help 
America keep the peace. To see what can be done in gearing today, 
write for our catalog “Philadelphia Parallel Shaft Speed Reducers,” 
No. H-58. 


X "i w : 
TNS 





philadelphia gear drives 


MEMBER PHILADELPHIA GEAR CORPORATION 


King of Prussia (Suburban Philadelphia), Pennsylvania 
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SEE HOW MANY MODERN 
THINGS THESE STEELS CAN 
DO FOR YOUR APPLIANCES 


When you choose steel for your kitchen appliance line, yours 
is a product that’s all things to all customers—whether 
they’re quality-minded, budget-minded or beauty-minded. 
In fact, about the only thing that can equal steel’s sales 
appeal is its advantage, economically, to you. Case in point: 
the modern steels of Weirton Steel Company. 


TAKE WEIRKOTE*, FOR INSTANCE—and dispense 
with the extra costs of anti-corrosion coating operations. 
Weirkote galvanized steel offers you heavy-duty corrosion 
resistance, economical flake-free, peel-free fabrication and 
an advantageously low expansion-contraction rate. The 
latter gives Weirkote a vital edge over lighter metals— 
namely, an edge that stays put at the seams, despite the 
temperature changes that occur in stoves, freezers, refrigera- 


tors, washers and dryers. (Weirkote is also available from 
National Steel’s Midwest Steel division.) 

OR TAKE WEIRZIN*—an electrolytically zinc-coated 
steel with excellent corrosion resistance and, when chem- 
ically treated, superb paintability. These advantages, plus 
Weirzin’s economical, flawless fabrication, make it an ideal 
choice for strong, durable, good looking kitchen cabinets. 
OR WEIRTON COLD-ROLLED STEEL—to give you a 
fine, smooth finish and unexcelled ability to withstand the 
severe forming operations necessary for intricate designs. 
OR PRE-PAINTED OR VINYL-COATED WEIRTON 
STEELS—Factory pre-painting of Weirkote and Weirzin 
or cold-rolled steel offers you built-in economy, controlled 
quality and any shade you might want. Vinyl coating, done 
by National Steel’s Enamelstrip Division of Allentown, 
Pennsylvania, can be ordered in almost any texture and 
color. Any Weirton Steel goes through all production steps 
flawlessly and economically. 

TAKE MODERN STEEL—particularly in any of the 
forms mentioned above. For full details, write Weirton 
Steel Company, Weirton, West Virginia. 


a 


WEIRTON STEEL 


Weirton, West Virginia 


Gis 
\ compan’) 


® 


A division of NATIONAL STEEL CORPORATION 





T-MARK ENGINEERED SPECIALS 


TRANSISTOR CLIP saves weight 
and space, snaps quickly into panel 
...no screws, rivets. Designed for 
coil form retention, this SPEED CLIP 
fastener proved ideal for fastening 
transistors. Tubular retaining collar 
has excellent heat sink properties, 
openings at sides and bottom allow 
air circulation. 


FRONT MOUNTING SPEED 

CLIP FASTENER cuts front panel 

assembly costs on popular washer- 

dryer. Unique self-retaining SPEED 

Cup fastener permits simplified 

front mounting for easier, faster, 

lower cost assembly of front panel. 

A Tinnerman T-Marked Original... No welding, staking, screw driving 
...ends scrap hazard. Four fasten- 

® H . . ers engage panel mounting flange 

SPEED CLIP gives Sylvania easier, as it slips in place over curved 
spring fingers. Assures firm vibra- 


more reliable, more flexible assembly tion resistant assembly, yet easy 


removal for servicing. 


This new Tinnerman-engineered SPEED CLIP fastener provides a 


” 


faster, more flexible connection between control “pots” and knobs 
ona TV manufactured by Sylvania Electric Products, Inc. The fastener 
can be applied wherever similar components are mounted and space 
limitations pose an assembly problem. 

Several advantages are offered over methods previously used. 
Assembly is easier and faster...mating parts are simply pressed 
together and secured under live spring tension. Built-in ratcheting 
action permits overload slippage to protect the control from over- 
adjustment. Designed for use with a flexible cable, mounting of the 
control is completely independent of the knob location. They can be 
perpendicular to each other anywhere within 360°. Finally, this 
fastener is stamped with the Tinnerman T-mark, as are all SPEED NuT® BOWDEN CABLE CLIP is one of 
brand fasteners. This is your assurance that Tinnerman quality many Tinnerman designs to fasten 


and total reliability are going into your products wherever these armored cable. Designed for car 
instrument panels, it’s the perfect 


fasteners are specified. answer to through-panel cable fast- 

For samples, literature, prices, call your Tinnerman sales office . . . a. No —- stak- 
. . “Va ” “ ” ae 7: ing, clinching, no special mounting 
listed in the “Yellow Pages” under “Fasteners.” Or write to: Tinnerman brackets or clamps. Live spring 
Products, Inc., Department #2. P. O. Box 6688, Cleveland f, Ohio. i tension prohibits vibration... 


prevents loosening. 
<< Va ® CANADA: Dominion Fasteners Ltd., Hamilton, Ontario. 
£L, Oo ZL (Z A 7), GREAT BRITAIN: Simmonds Aerocessories Ltd., Tre- 


¥ forest, Wales. FRANCE: Simmonds S.A., 3 rue Salomon 
Look for the Tinnerman “T° de Rothschild, Suresnes (Seine). GERMANY: Mecano 
ede Simmonds GMBH, Heidelberg. 
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SURFACE-PIERCING FOILS of the Maritime Administra- 
tion’s H M Dennison, under construction at Grumman, con- 
trast sharply with the completely submerged foils of the 
Navy's patrol craft being made at Boeing. The Dennison 


will be 104-ft long, 21 ft in the beam and will cruise at about 
60 knots. The patrol craft will be 115 ft long; 31 ft in the 
beam and will cruise at 40 to 45 knots. Both are forerunners 
of higher-speed and larger crafts. 


Hydrofoils: a promise of high-speed water travel 


50 years of small-company and individual research developed the 
basic concepts of hydrofoil design. 10 years of government spon- 
sored research and engineering proved the concepts and improved 
on early foil designs. Now, the Navy and Maritime Administration 
are constructing hydrofoil craft and foresee large, highspeed stable 


ships in the near future. 


New Yorx—The next few years will 
see an explosion in hydrofoil technol- 
ogy—if the promise of current re- 
search and construction is realized. 
Work on hydrofoils is now intense and 
wide spread: the Navy is supporting 
a multimillion dollar research program 
to break the barrier into supercavitat- 
ing speeds; the Maritime Administra- 
tion will soon begin evaluation studies 
on a 90-ton-displacement craft that 
may spawn a fleet of passenger ferries; 
and European and Asiatic designers 
are making steady improvements (and 
an enthusiastic sales pitch) for their 
hydrofoil concepts presently proving 
themselves on passenger-carrying ves- 
sels. 

As designers see it, within 2 years 
technology should be available to build 
a 500-ton-displacement craft, capable 
of traveling at 100 knots on open seas. 
This is well beyond the speed at which 
water begins to cavitate around foils. 
It raises manifold problems of pro- 
pulsion, control and hydrofoil config- 
uration. 

The Navy’s assault on hydrofoils be- 
gan in earnest about a year ago. At 
that time, the Bureau of Ships con- 
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cluded that hydrofo:i technology had 
progressed far enough to warrant an 
accelerated development program. The 
program calls for construction of sev 
eral research vessels, based on existing 
technology, and for basic research lead- 
ing to design of the larger, faster craft. 
In the shipbuilding phase, the Navy 
has contracted Boeing Airplane Co 
for a 110-ton-displacement patrol craft. 
Scheduled for service in 18 months 
it will be fully equipped for combating 
subs. It will have a dual propulsion 
system consisting of a 600 shp diesel 
engine for hullborne operation in har- 
bors, and two gas turbines, each rated 
at 3100 shp, for foilborne operation. 
This craft will give practical experi- 
ence with a full-scale vessel, operating 
on flat, fully submerged foils. (The 
foils, similar to an aircraft wing, are 
joined to the hull by a right-angle 
strut.) Most hydrofoils today have a 
surface-piercing foil system. Such 
foils have the advantage of being in- 
trinsically self-stabilizing, but they 
can’t maintain speed in rough water. 
(When a wave hits, some dry foil area 
goes under water. This gives the foil 
more lift to climb over the wave. 


When the vessel rolls, one of its foils 
moves deeper into the water. The in- 
creased lift automatically compensates 
for the roll. This response is neat, but 
makes a rough ride in heavy seas.) 
Che Boeing craft will use an aircraft- 


like autopilot for stabilization. The 
autopilot will measure the distance of 
the craft from the sea and automati- 
cally adjust flaps on the foils to get 
just enough lift to pass over waves. 
Late this summer, the Navy will also 
contract for a somewhat larger, 300- 


ton-displacement craft. It will prob- 
ably be constructed jointly by a ship- 
building and aircraft company chosen 
on the basis of technical proposals 
recently filed with the Navy. A heavily 
instrumented vessel, it will originally 
be fitted with foils designed for sub- 
cavitating speeds but its hull construc- 
tion and power plant will be capable 
of higher speeds, so the craft can later 
be fitted with foils for supercavitating 
speeds. The Navy also recently con- 
tracted for a 15-ton craft which will 
be used to study the forces and stresses 
acting on different types of foils and 
struts, arranged at different positions 
on the hull. It will be driven by a jet 
fan and be capable of 100 knots. 


SUPERCAVITATING RESEARCH 
In its basic research, the Navy has 
lined up nearly all the hydrodynamic 


facilities in the country to study the 
problems anticipated with high-speed 
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craft. Such craft, for example, may run 
into hydroelastic problems, similar to 
aeroelastic problems (flutter, for exam- 
ple). But aircraft experience is not 
directly applicable to hydrofoils. 
Southwest Research Institute is work- 
ing on this. 

Hydrofoils are using aircraft power- 
plants for propulsion. Present concept 
is to couple very large jet engines to 
a free turbine, which then becomes 
the prime mover. Engines now being 
used on hydrofoils develop up to 20,- 
000 hp for brief periods during ‘‘take- 
off.” The Navy is hoping for 30,000- 
hp engines soon, but they must come 
as a result of aircraft developments. 
The Navy can’t afford a special pro- 
gram for hydrofoils. 

Another problem is power trans- 
mission. Hydrodynamically, the clean- 
est way of getting power to propellers 
is through two right-angle bevel-gear 
drives at top and bottom of the strut. 
But there is some question whether 
such a system can transmit all the 
power required. Alternatives would 
include water jets, air propulsion and 
hydraulic transmission. Propellers will 
probably be of supercavitating design 
operating at high rpm with control- 
lable pitch. At present, controllable 
pitch propellers are not available at 
the speed and power range the Navy 
is seeking. 

The foils for high-speed craft will 
probably be superventilated, ie, air will 
be purposely led into the cavities that 
form over the foils. It’s difficult to 
keep foils from being accidentally ven- 
tilated, hence, present thinking is to 
design them to take advantage of at- 
mospheric air. The Univ of Minne- 
sota is among those studying the 
mechanisms of superventilation. 


HOW IT FLIES 


Practical experience with a small 
supercavitating craft is being pro- 
vided by the SCH-6 Sea Wings, de- 
signed for the Navy by Grumman Air- 
craft’s subsidiary, Dynamic Develop- 
ments. Built before the Navy accel- 
erated program got underway, its hy- 
drofoils consist of two surface-piercing 
units in front of the craft’s center of 
gravity and a submerged foil at the 
rear. Front foils carry 77% of the 
weight. The craft is about 23 ft 
long with foils extended. 

During flight, cavities form over 
the upper surfaces, behind the blunt 
base of the foreward foils and along 
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the rear sides of the struts. They 
also form behind the blunt base of 
the tail strut. Elsewhere, flow is 
subcavitating. The foils are venti- 
lated by forcing air through tubes to 
the bunt base of the tail strut and to 
the trailing edges of the diagonal 
cruise foils. This air originates at two 
bleed ports behind the compressor 
section of the gas turbine power 
plant. In addition, paths for the air 
flow from the atmosphere are pro- 
vided by the surface piercing struts. 

Later this summer, Grumman will 
launch its second major hydrofoil ven- 
ture—the HS Dennison. Under con- 
tract to the Maritime Administration, 
the Dennison is the result of para- 
metric and design studies carried out 
by Grumman with Maritime support 
since 1955. The craft will be 104 
ft long, 23 ft in the beam and will 
have two subcavitating, surface-pierc- 
ing front foils and a fully-submerged 
rear foil. 

The front foils for the 60-knot craft 
will bear about 85% of the vehicle 
weight; the tail foil the remaining 
15%. Dynamic lift required by the 


bee a 


rear foil is reduced about 6000 Ib 
because of propeller pod buoyancy. 
The foils can be retracted for shallow 
water cruising by hydraulic cylinders 
with mechanical linkages. Foreward 
foils and struts are steel; the rear foil, 
aluminum. 

Ship’s trim, when foilborne, will be 
maintained in part by changes in 
wetted foil area. But also, the foils 
have hydraulically operated flaps to 
adjust for heave, roll and pitch. Heave 
is sensed by an accelerometer whose 
signals deflect the front foils. Pitch is 
sensed by a vertical gyro whose signals 
deflect rear foils. And roll is cor- 
rected by deflecting one or the other 
of the front flaps. Direction is con- 
trolled by a rudder in the tail strut. 

The craft has two engines: A 765- 
hp gas generator and free turbine 
combination with integral gearbox for 
displacement operation. The other 
is a gas generator and free turbine, 
developing up to 16,800 shp for foil- 
borne operation. 

Thrust for foilborne operation is 
provided by a 3-blade supercavitating 
propeller, 36 in. dia. At optimum 


HIGH-SPEED FOIL system for Grumman’s experimental Sea Wings is designed 
to operate at supercavitating speeds. It includes an underwater cruise foil, whch 
is attached to a diagonal foil and a strut. The diagonal foil gives lift at low 
speeds. The cruise foil has a curved underside, flat top, sharp leading edge and 
blunt trailing edge—a configuration that allows formation of a steady cavity 
above it. The diagonal foil is of subcavitating design and flat bottom and 
rounded top and rises clear of water at high speed. The strut has parabolic 
forebody and tapered afterbody. Tail foil of the Sea Wings is of subcavitating 
design. It has an elliptical leading edge and tapered rear, and is mounted on 
the foreward half of the propeller pod. The propeller is a three-bladed super- 
cavitating design by David Taylor Model Basin. It is 10 in. in diameter. 
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AUTO-STABILIZING WING SYSTEM, another foil configuration, is the design 
of International Aquavion of the Netherlands. It includes a main surface-piercing 
foil, just behind the center of gravity; a stabilizing foil at the rear and two small 
wings at front. The main foil stays underwater. The rear foil is fully submerged 
and helps check pitching. The two front wings plane on the water surface, 
carrying about 15% of the craft’s weight. In rough water, they provide reserve 


lift when the sea circulates around them. 


efficiency it produces 25,000 Ib thrust 
at 2670 rpm for foreward speed of 60 
knots. Thrust for displacement oper- 
ation is provided by two water-jet pro- 
pulsion units, consisting of a 3-stage 
axial-flow pump capable of 7500 gpm. 
They can give reverse, foreward, and 
neutral thrust. The jets are diverted 
through a 41-deg angle to port or star- 
board to steer the craft. 


DEVELOPMENTS ABROAD 


Abroad, hydrofoil technology is 
moving fast. The Soviets have an- 
nounced that they are putting the 
finishing touches on a hydrofoil called 
the Sputnik. It will carry 300 passen- 
gers at 40 to 60 knots. The Sputnik 
was preceded by two smaller vessels, 
the Rocket and the Meteor. The 
latter is said to carry 150 passenger: 
at 40 knots. The Soviet vessels an 
all diesel-powered, though one version 
of the Sputnik will have a gas turbine. 
They are seen as a means of carrying 
passengers and cargo over Siberia’s 
rivers. 

In Japan, Shin Meiwa Industry Co, 
Ltd has recently launched a hydro- 
foil of its own design after 7 years of 


research. Originally, the company 
wanted a boat for testing marine air- 
craft engines in waves. The hydro- 
foil seemed desirable because it leaves 
no wake. The Japanese craft travels 
at 40 to 50 knots, powered by a 225- 
hp Chrysler or Gray marine engine. 

Among the most advanced of the 
foreign hydrofoils, is the vessel de- 
signed by Hans von Schertel in Ger- 
many before World War II and first 
tested for passenger service on Lake 
Maggiore, Switzerland in 1953-54. 
This craft is now being manufactured 
by Supramar AG in Switzerland and 
its licensees in Sicily, the Netherlands, 
Norway and Japan. Two of the models 
(one for 72 passengers, the other for 
140) are now in passenger service in 
European water. A still larger model 

a 120-ft craft for 200 passengers) is 
under construction. 

The Supramar craft have two foils 
in tandem—one under the bow, the 
other under the stern. The bow foil 
is V-shaped and bears 55 to 75% of 
the load. The rear foil is hexagonal 
with only its lower half submerged 
during flight. The foils have no stab- 
ilizing flaps, depending entirely on the 


RETRACTABLE FOILS of this craft are designed by Shin Meiwa Industry in 
Japan. They include surface-piercing forward foils and fully submerged rear 
foils. The propeller shaft is retractable. The craft is made of aluminum 
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corrective forces of wetted-foil area. 
The company is now working on 
fully submerged foils. 

The new 200-passenger craft will 
do away with the long propeller shaft 
that’s found on the smaller models. 
Instead, it will use a Z-drive with 
double bevel gears. It will be pow- 
ered by two Briston-Siddely ‘“Pro- 
teus” gas turbines, and will have a 
200 hp auxiliary power plant for ma- 
neuvering as a displacement craft. 

In the Sicilian-made products (the 
Rodriquez Shipyards have made many 
of the ships now operating) hull is 
made of aluminum-magnesium alloy 
plates and aluminum-magnesium-sili- 
con alloy frames. The hydrofoils are 
a special steel, and the 3-bladed pro- 
pellers are bronze with stainless steel 
shaft, and steel intermediary shaft 
driving through a universal joint to 
gearbox and steel propeller tube. 

The Dutch have also designed a 
hydrofoil craft. It differs from the 
other systems in that ship weight is 
borne predominantly by the rear foils. 
The foil system, called an auto-stabiliz- 
ing wing system, consists of three 
units: a main foil, just behind the 
center of gravity; two small front 
wings; and a rear stabilizer (see draw- 
ings). 

—Dora Merris, assistant editor 


Tapered-profile spring 
makes debut in cars 


Detroir—Something new will appear 
on at least one automobile when the 
1962 models are introduced: a single- 
leaf, tapered-profile suspension spring. 
It is scheduled to appear on the new 
Chevrolets. But all the other automo- 
bile companies are investigating it. It 
is new only in the sense that this will 

be the first passenger car to use it. 
There is a long history behind the 
taper spring. It started in 1938, when 
engineers of what is now Rockwell- 
Standard Corp began to study the pos- 
sibility of substituting a single-leaf 
spring for the multileaf assembly then 
common to all American car suspen- 
sions. This work developed from a 
single-leaf, uniform cross-section 
spring tested as a transverse member 
of a front suspension, to a single leaf 
tapering in width and thickness to- 
ward both eyes, to one of uniform 
thickness and tapering width, to the 
current final design in which the 
continued on page 20 
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The Westinghouse man with the motors brings you— 


New Class B Insulation 
to give you 197% 
more horsepower 


on totally-enclosed 
Life-Line motors 





Now Class “‘B” Insulation replaces Class “‘A”’ as standard 
on totally-enclosed 1-250 hp Life-Line a-c motors giving 
you these advantages: 

Added capacity . . . Operation at 15% over name- 
plate rating without reduction in motor life. 

Longer life . . . 80% to 100% longer life at rated loads 
than motors with Class “A” Insulation. 

This newly designed motor is engineered to give top per- 
formance in a wide range of applications. On-the-line 
experience in the steel industry, where maximum relia- 
bility is essential, has proved its higher output, longer life 
and lower maintenance under the toughest conditions. 
For the ultimate in protection specify Guardistor* 
on all Westinghouse motors. This exclusive built-in static 
motor protection allows the use of maximum horsepower 


over long periods with no danger of motor burnout.f 
For additional information ask for booklet B-7876-A. 
Your Westinghouse sales engineer can supply you with 


complete details on these money-saving motors. Call him 
for full information on how they can fit into your pro- 
duction scheme. Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. 

You can be sure... if it’s Westinghouse. 


oon Westinghouse 


tWarranty: Westinghouse GUARDISTOR MOTORS on 
frames 182-445 inclusive are guaranteed for one year against 
burnouts due to overheating resulting from: overload, 
locked rotor, blocked ventilation, bearing seizure, single 
phasing, unusual duty cycle, high ambient, or voltage un- 
balance, providing the Guardistor elements are connected 
in a control circuit so that the motor is removed from the 
power source in the event of over-temperature. J-22170 
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width of the spring is uniform, and 
the thickness tapers from the center 
section to both eyes. The new tapered 
spring is already in use on some trucks 
—not made by the big three—in two- 
and two-and-a-half leaf designs. 
While the Chevrolet manufacturing 
process is not known, Rockwell-Stand- 
ard springs are produced by roll forg- 
ing a blank in a die in a single rolling 
operation. Heat treating, removal of 
decarburized layer, and shot peening 
complete the operation. Tapered 
springs so produced are said to have 
close uniformity of properties and per- 
formance, and a long service life. The 
single-leaf tapered spring is said to be 
much lighter than the stacked spring 
it is designed to replace, and to be 
producible at lower cost. 
—Felix Giordano, Regional Editor 


Design problems stall 
radiotelescope construction 


Wasuincton — Design snags may 
force the Navy to cancel its big 600-ft 
dia radiotelescope at Sugar Grove, W. 
Va. Trouble-ridden from the start, a 
final design of the facility, started three 
years ago, still won’t be ready until 
next year. 

Meanwhile, cost of the program has 
spiraled from the original $79-million 
estimate to nearer $180 million. And 
need for the radiotelescope reportedly 
has decreased because of success in 
bouncing signals off the moon and 
introducing navigation and communi- 
cations satellites for long range 
communications. These factors are 
compelling the Navy to consider can- 
cellation of the project—a decision 
that, if made, will cost about $67 
million. 

WEIGHT THE PROBLEM 


Conceived as the world’s largest 
moveable structure, the huge telescope 
was originally planned for design in 
increments—just ahead of construc- 
tion progress. But, as design pro- 
gressed, total weight increased about 
50% over the original estimates of 
28,000 tons. 

This halted construction until all 
elements could be redesigned or 
strengthened to compensate for added 
weight. The squabble over design of 
the structure reached a peak last fall 
when the Navy canceled its design 
contract with Grad Urbahn and Seelye 
and placed it with Ammann & Whit- 
ney, both of New York. Since then, 


virtually no progress has been made 
on erecting the structure. Completion 
time is now estimated at late 1964— 
over 2 years behind the original date. 
A Navy decision to cancel or con- 
tinue the project will come in the 
next few weeks because additional 
funds must be committed to the proj- 
ect by then. * 


Aluminum on upswing 
in European production 


Vienna—Europe is reviving interest 
in designing with aluminum and is 
pushing the research necessary for 
better alloys, processing and fabrica- 
tion techniques. This trend was un- 
derscored at the International Metal 
Conference here, attended by some 
600 delegates from 18 countries. 
Though Europe produced about 
50% of the world’s aluminum before 
World War II, it ceded leadership to 
the US thereafter and now accounts 
for about 19% of total production. 
But production is again on the up- 
grade, according to R de Vitry, pres- 
ident of the Pechiney Co, Paris. In 
1950, Europe consumed 338,000 
metric tons, but in 1960 it consumed 


LARGE ALUMINUM ENGINE BLOCK 
for a 6-cylinder diesel with 19:1 com- 
pression ratio was among exhibits at 
Vienna’s Light Metals Conference. It 
was cast for the Maschinenbau Insti- 
tute of Graz. 


1,330,000 metric tons—a growth rate 
of about 7.2% a year. 

Europe now has 10 major pro- 
ducers who together turn out 932,000 
metric tons. Expansion programs are 
underway in Norway, Germany, 
France, Greece and Italy for an addi- 
tional capacity of 400,000 metric 
tons. Eventually, European demand 
is expected to reach 2-million metric 
tons annually. 


—Fred Baer, Regional Editor 


Semiconductor strain gages used in sensing element of transducer 


Major advances in pressure-transducer technology are claimed by Micro 
Systems Inc, San Gabriel, Calif, for its miniature unit (arrow). Transducer 
uses semiconductor strain gages in the sensing element and is available in 
pressure ranges from 50 to 500 psi; new series will range from 25 to 1000 psi. 
The pressure sensing diaphragm is 0.25 in. dia and the mounting flange is 
0.35 in. It is less than 3 in. long. Frequency response is nearly triple the 
normally expected rate; 100-psi-range unit responds at 40,000 cps rate, 500-psi 
unit at 70,000 cps. All can operate with repeatable results between —65 F and 
250 F. Full-seale delta emf with a half-active bridge and 6-v input is 200 mv. 
With a fully active bridge and 12 v input the delta emf is 1.0 v; sufficient to 
drive most meters and many recorders without amplification. 
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Lexan resin provides dimensional stability 
in close-tolerance parts 


Maximum change allowable in the overall dimen- 
sions of this five-inch attitude indicator component 
is only 5 mils over a temperature range of -—65° to 
300°F! Moreover, the aircraft instrument part must 
maintain these tolerances under conditions of high 
humidity. To meet these severe requirements for 
dimensional stability, Lear, Inc. selected LEXAN 
polycarbonate resin. 

In addition to high performance, LEXAN offers 
easy and versatile fabrication. Thermoplastic, it is 
injection molded in half spheres which are joined 
by solvent cementing. After lathe turning to insure 
complete accuracy, the spheres are painted three 
different colors. Maximum visibility is obtained by 
lighting from the inside. With their high tempera- 
ture resistance and high impact strength, these 
polycarbonate spheres are both rugged and precise 


design elements. They are fabricated for the Instru- 
ment Division of Lear, Inc. by Monroe Industries — 
both of Grand Rapids, Mich 

This component is an example of what high- 
performance LEXAN polycarbonate resin can do 
for your designs. The price of the resin has gone 
down, too, as production has gone up. Can you 
afford to overlook the major advantages of this new, 
major design material? Send for design literature. 


LEXAN’ 


Polycarbonate Resin 


GENERAL @@ ELECTRIC 


Chemical Materials Dept., Section PE71, Pittsfield, Mass, 





Armco Offers 


In 20 gage, 36-inch width, 
zinc-coated and alumi- 
num-coated sheet steels 
produced by Armco would 
circle the earth more than 
26 times! 


7 


Three varieties of Armco zinc-coated 
steel were used in these auto parts. 


Heat-resisting parts, like this 
heat exchanger, serve longer 
when made from Armco 
ALUMINIZED STEEL. 


Armco offers unmatched experience in production of 
cuntinuously zinc-coated and aluminum-coated steels 


Use this modern +> 
symbol of strength, Steel 


economy, durability 
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in Coated Steels 


Quantity is one measure of experience. Job-tailored quality is another. It’s the 
result of Armco’s continuing refinements and innovations in practices for produc- 
tion of coated steels to meet specific needs. For example, consider Armco Zinccrip®, 
the original (1936) continuously hot-dipped zinc-coated steel. Today, it provides 
zinc protection and workability for hundreds of manufactured products. In addi- 
tion, Zinccrip has taken on new dimensions—both figuratively and literally. 
Depending on gage and width, you can order varieties with or without spangles, 
and to speed production of painted parts, with mill-applied paint-holding surfaces. 
In 12 through 20 gage, ZinccriP also is now available in the widest hot-dip zinc- 
coated sheet produced—72 inches. 
Two aluminum-coated types 
For products requiring special kinds of durability, there are two Armco-developed 
hot-dip aluminum-coated steels. ALUMINIZED STEEL Type 1 provides low-cost re- 
sistance to combinations of heat and corrosion. Type 2 gives products outstanding 
life outdoors. 

Measure quality of Armco’s service-proved coated steels yourself. They’re made 
to perform well—in production and in products. Mail the coupon for complete 
information. 


Armco Division, Armco Steel Corporation 

2041 Curtis Street, Middletown, Ohio 

PLEASE SEND information on [1] Armco ZINCGRIP [] Armco ZINCGRIP PAINTGRIP 
] Armco ZINCGRIP A (spangie-free) [) Armco ZINCGRIP A, PAINTGRIP 
] Armco ALUMINIZED STEEL Type 1 [) Armco ALUMINIZED STEEL Type 2 


Name__ ‘ : Title_ 
Firm 


Street 


ee ee 


¢ 2 — 
ARMCO Armco Division 


V 
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POINTS OF VIEW 


tHE question: Where are your biggest 


“The demands of today’s weapons systems. . . 
have some impact on the Engineering/Purchasing relationship. * 


However, this impact is often overstated. The problem stems mainly 
from the fact that many ‘state-of-the-art’ components have to be 
procured and these components have to have extremely well-controlled 
specifications. This results in a continual evolution of the engineering 
specifications and redefinition of the product’s characteristics, depend- 
ing upon the vendor's performance. This evolution occurs in the 
procurement cycle. To minimize the problems that result requires 
a very close Engineering/Purchasing working relationship and requires 
engineers who are sensitive to procurement problems and purchasing 
agents who are sensitive to engineering problems. 

“We meet this requirement by selecting competent personnel with 
broad perspective and by holding frequent purchasing, engineering, 


product reliability and supplier conferences for a face-to-face solution A V Sommer 
on the spot.” Chief engineer 
Spot. American Bosch Arma Corp 











“The PA should know nothing about engineering... 
and follow the specifications to the letter, taking no variations or 
deviations from the specifications. Or he should be a fully trained 
engineer, who can carry out the intent—if not the letter—of the specs 
economically. A purchasing agent without adequate engineering 
training gets lost in the highly technological business world we're 
living in today. He cannot interpret plans and specifications properly 
on certain items that are to be bought. Therefore he is in danger 
of falling into a salesman’s trap. 

“A purchasing agent can actually help an engineer because he 
knows a great deal more about the sources of supply for the great 
detail of articles that may be brought into a particula: business. The 
engineer can then assimilate this information and decide what is the 
most economical for his particular needs. Then, the engineer can 
direct the PA to buy from the particular source. 

“Engineers can help PAs by being very specific and writing clear, 
concise specs. Specs should be written so that anyone who wants to 
bid on the particular item has no questions in his mind concerning 
exactly what is required. 

“Above all, the PA should not buy on price alone. In our business, 
aia pasar dae ii the engineers rarely specify a particular manufacturer or supplier. The 
George K Hebner Inc, Philadelphia buyer-engineer does this. If our engineers do specify a particular item 

they add the words ‘or equal.’” 
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problems with purchasing agents? 


“There is a problem in communication . . . 
with the purchasing agent. He is responsible for spending his com- 
pany’s money in the most effective manner, and it is understandable 
that the purchase price will weigh heavily in the final selection of 
source. However, in many cases, price is given too much consider- 
ation. This is particularly true if the purchasing agent is not ‘customer 
oriented’ as to the total value aspects of his own company’s product 
line. Our problem is to show him what his dollar buys—in full. 
Further complicating this part of the picture is the fact that we are 
often twice removed from the end user, our customer’s customer. 
So these ‘value’ features may not be as highly regarded by the purchas- 
ing agent as they are by his own company’s customers. 
“An inherent problem in marketing highly engineered products is 
effective selling of total value. This includes such things as quality 
and reliability, continuity of supply, application assistance, full-life 
field service, and customer training. To measure the merits of our 
products versus those of our competitors calls for a thorough technical 
appraisal of product specifications and performance, plus these related 
factors. At the time of contact with the purchasing agent, these William F Driver 
‘fringe benefits’ are basically intangible and not so readily evaluated Marketing manager 
as specifications on capabilities, speeds, pressures, etc. It is difficult aan tr oF ies tel 
to convey a full appreciation of product capability as it applies to 
a specific job.” 


“In the handling of R and D projects. . . 
they generally lack the grasp of the technical requirement, they are 
devoutly steeped in procedure, and they continually look for the 
cheapest dollar procurement regardless of quality, delivery or reliability. 
“Pessimistic as this may sound, I feel that these conditions can and 
will improve if purchasing agents are raised above a clerical level to 
professional standing, are especially picked for and educated in the 
technological requirements of their area, and are given the latitude to 
buy quality equipment for the specific task rather than accepting the 
easy out of the low bidder. This uplifting and upgrading will improve 
the position of the purchasing agent who constantly struggles to 
D F Craig please too many people without the proper technical information, 


Vice-president proper policies or the proper support of the agency he is trying to 
Coleman Engineering Co Inc service.” 
Torrance, Calif : 2 
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How to put 50% more accuracy into 
a pressure switch at 25% lower price 





D1S (single setting) and D2S (dual control) 
stripped pressure switch. For use in com- 
mon cabinets. 











The accepted standard of accuracy in pressure switches is + 1%. The new Barksdale 
diaphragm pressure switches are guaranteed for + % % set and re-set accuracy 
(+0.2% it required). This instrument accuracy, unique proof (test) pressure char- 
acteristics, and remarkably easy servicing are accomplished by the use of a “basic 
unit” diaphragm assembly to which components are attached as required. The erector 
set principle permits production economies that are reflected in substantially lower 


prices. The entire concept of Barksdale pressure switches is the result of desired | 


specification improvements as suggested by representatives of varied industries who 
were consulted before designing was begun. 


The versatile basic unit 

A leakproof, welded-metal sensing ele- 
ment (No. 2 in the photograph above) 
is surrounded by a heavy protective cap- 
sule (Nos. | and 3) which is independent 
of the sensing and switching elements. 
The hex of the pressure connection fits 
into a hex opening in the base of the cap- 
sule, preventing damage to the dia- 
phragm should the unit be twisted during 
installation or removal. The standard 
pressure connection is 4%” npt female 
pipe fitting; +2” npt fitting is available 
when specified. The latter was requested 
by the petroleum industry to facilitate 
removal of paraffin accumulation and to 
permit attachment of switches directly 
to 42” pipe. 

Diaphragms easily removable 
Diaphragms may be removed without 
disturbing switch wiring, thus making it 
possible to change diaphragms to accom- 
modate varying pressure requirements or 
to substitute diaphragms of different 
metals as fluid characteristics may de- 
mand. This feature cuts inventory costs 
for original equipment manufacturers 
because they need stock only diaphragms 
to meet their various pressure require- 
ments rather than to stock complete 
switches in every category. It is impor- 
tant, also, to the petroleum industry 
because only diaphragms (not entire 
switches) need be carried by personnel 
doing field service. 


Proof (test) pressures to 300 psi 

The upper and lower sections of the dia- 
phragm capsule are molded to fit the 
. Sensing element exactly. The top section 
prevents the diaphragm from stretching 
beyond normal curvature when surges 
above system pressure are encountered, 
and there is no possibility of metal dis- 
tortion that would affect switch accuracy. 
In the Jew settings the new Barksdale 
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pressure switches will actuate at 0.1” 
mercury with proof (test) pressure to 10 
psi. In higher ranges they will go up to 
300 psi proof (test) pressure at settings 
to 150 psi. 


Stripped switch (single and dual control) 


Addition of a switching element (No. 4 
above) to the basic diaphragm unit 
makes a stripped switch for use in a com- 
mon Cabinet with other electrical devices. 
Original equipment manufacturers need 
not pay for unneeded housings. Ex- 
tremely fine adjustment is possible be- 
cause the adjusting screws have 64 
threads to the inch. Adjustment may be 
made with a screwdriver or a wrench. 


Housings added to suit 

Addition of a sealed housing (standard, 
terminal block, or explosion proof) to a 
stripped switch completes a pressure 
switch that can be ordered “tailor made” 
for any desired application. In the stand- 
ard housing, free wire leads are through 
a %2” nps conduit conductor. Wires are 
held firmly in place by a special tension 
clip that prevents disturbing the switch 
adjustment through careless wire han- 
dling. Terminal block housings are avail- 
able for wiring convenience. Pottable 
electric outlets and external adjustment 
on explosion proof housings were sug- 
gested by the petroleum industry. Serv- 
icing instructions on all Barksdale switch 
housing are on the inside of a tamper 
proof cover to allow for painting of units. 


Ask for new catalog 


New Barksdale diaphragm pressure 
switches offer you something new in 
accuracy, proof (test) pressure, and 
economy. The just-printed catalog tells 
the complete story. Ask your Barksdale 
representative or write to Barksdale 
Valves, 5125 Alcoa Avenue, Los Angeles 
58, California. 


stripped 
switch 


DIT (single setting) pressure switch with in- 
tegral terminal block, Weatherproof housing. 











stripped 


fa 


D1H (single setting) and D2H (dual control) 
pressure switch with standard housing. 
Weatherproof. 

















D1X (single setting) and D2X (dual control) 
explosion proof pressure switch. Pottable 
electric outlets. External adjustment. 
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EXPANDED 
METALS 


The designer now enjoys new 
opportunities for the enrichment 
of product appearance with 
“DECROMESH” expanded metal 
meshes by DEMCOR. 


DECROMESH designs can be 
furnished to your specifications as 
to kind of metal, color, finish, 
sheet size, pre-cut shape or fabri- 
cated assembly. Many designs can 
be modified to change mesh ap- 
pearance and texture. 

Look further into the possibili- 
ties with DECROMESH expanded 
metals by DEMCOR. Send for our 
New Catalog 61, today! 
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DESIGNERS METAL DIVISIO 


of Southern Electric, Inc. 
8701 SOUTH GREENWOOD AVE., CHICAGO 19, ILLINOIS 





MANUFACTURERS OF MICROMESH, DUROMESH AND DECROMESH EXPANDED METALS 


PRODUCT ENGINEERING + JULY 17, 1961 CIRCLE 27 ON READER SERVICE CARD 27 





28 


SMALLEST CUBE 
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WITH M-D 3-LOBE BLOWERS 


If space and weight of the blower is a concern 
in your design problem, consider this fact. M-D 
rotary positive blowers because of their unique 
3-lobe design require smaller cubic space than 
any other blowers. A survey shows that a 14 PSI 
M-D takes 3/4 to less than 1/10 the space of 
competitive models ... and in some cases are 
only 1/10 the weight. 

M-D Blowers operate at wider pressure and 
speed ranges than any other rotary positive 
blower. Capacities of 30 production models 
range from 30 to 4000 CFM, pressures to 15 
PSIG single, 70 PSIG multi-stage. 


For full information write 


M-D BLOWERS, INC., Racine, wisconsin 


A sussiviary OF (MAC) micHLe-coss-pexter, INC. 
o 
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| READER TO EDITOR 





Does the editor have a ghost 
writer? 
To the Editor: 

Having been married to an engineer for 
almost 29 years, I’ve acquired a bit of 
interest in the way engineers think and do 
things. Recently I flipped through the 
pages of the SAE Journal (June 61, p 32) 
and read Mr. Tangerman’s article “The 
engineer is a threat to society.” It’s perfect. 
Engineers are delightfully different at 
times, and an _ exasperating breed of 
humans. However, I would almost guess 
that a man did not write the article. I’d 
wager an engineer’s wife did. Does Mr. 
Tangerman have a “Mrs Ghost Writer?” 
Incidentally, my definition of an Engineer 
—‘“a man who has a problem for every 
solution.” Thanks for giving me so much 
reading pleasure. —Harriett P Lipper 

Springfield, Penna 
@ You lose your bet, Mrs Liddell. The 
article in the SAE Journal was taken from 
a speech written and delivered by Editor 
Elmer Tangerman at the SAE Central 
Illinois Section, Earthmoving Industry 
Conference. His wife and his secretary 
both read it, but only under pressure. If 
any reader wants a copy of the speech, 
write to Propucr ENGINEERING, Reader 
Service, 330 West 42 St, New York 36.— 
Ed 


Humming instrument 
To the Editor: 

In your issue of May 1, p 32, under 
the section “Why Don’t They R & D?”, 
Mr. C Perko asks for an electronic musical 
instrument that could be played by any- 
one who can hum a tune. There is already 
a patent granted to Mr John Hanert for 
a monophonic instrument that transforms 
hummings into sounds resembling sev- 
eral instruments. 

The humming picked by the micro- 
phone must be shaped to a more-or-less 
pulsed waveform that can be used to 
trigger a monostable multi-vibrator. This 
will deliver a square waveform of the same 
frequency of the humming. Two or three 
flip-flop circuits can then divide this fre- 
quency two or three times giving the 
sub-octaves of the note hummed. These 
waveforms can then be shaped by con- 
ventional filters, giving a great number of 
tone colors. —Lupovic SzENEsz1 

Rio de Janerio, Brazil 


Corrections 
To the Editor: 

Here are some editing errors in my 
article “How to Design the Soldered Elec- 
trical Connection,” in the June 12 issue 
page 57 that you should bring to the at 
tention of your readers: 

1—Text states there are ten basic 
solders, but comparison table lists nine. 

2—Table IV (Solderable Coatings) 
should state that for a porous gold plate 
over silver, the problems are the same as 
for silver alone. 

3—Table V_ (Connection Design 
Criteria) for round-to-round, col 4, 
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formula is limited to 1:3 ratio; for larger 
ratios use col 5, as stated in text. In col 7, 
length in wire-to-post sketch is shown 
entirely too long. In last col, wire-to-post, 
delete 2 in formula over sketch, since 2 is 
seldom the best number of turns. 
4—How to Calculate Joint Dimensions, 
p 61, should state that the relationships 
hold for all conductors—not just copper. 
5—Photo captions on page 63 should 
state that the left-hand joint in photo C 
(lower left photo) is the one that satisfies 
all requirements—not the left-hand joint 
in D which, although it is a perfect joint, 
has surplus turns of wire. 
6—In the last paragraph the equation 
for shear strength should be As=0.05  D,. 
You left out pi. —Howarp H Manxo 
IBM, Poughkeepsie, N Y 


COMING EVENTS 


JULY 


16-21... . Instrument Society of 
America, IFME, AIEE, IRE, 4th Inter- 
national Conference on Bio-Medical Elec- 
tronics & 14th Conference on Electronic 
Techniques in Medicine & Biology, 
Waldorf-Astoria Hotel, NYC 


18-20 . . . . Western Plant Maintenance 
and Engineering Conference and Show, 
Pan Pacific Auditorium, Los Angeles 


AUGUST 


22-25 . ... Institute of Radio Engi- 
neers, WESCON Electronic Show & Con- 
vention, The Cow Palace, San Francisco 


American Institute of Elec- 
trical Engineers, Pacific General Meeting, 
Salt Lake City, Utah 


28-Sep 1 .... American Society of 
Mechanical Engineers and American In- 
stitute of Chemical Engineers; Institute of 
Mechanical Engineers and Institution of 
Chemical Engineers (Great Britain), Inter- 
national Heat Transfer Conference, Univ 
of Colorado, Boulder 


SEPTEMBER 


11-14. . . . Society of Automotive En- 
gineers, National Farm Construction & 
Industrial Machinery Meeting, Milwaukee 
Auditorium, Milwaukee Wisc 


American Society of Me- 
chanical Engineers, AIEE and IRE, Joint 
Societies Engineering Management Con- 
ference, Hotel Roosevelt, NYC 


20-21... . Institute of Radio Engi- 
neers, AIEE and ISA, Industrial Elec- 
tronics Symposium, Bradford Hotel, Bos- 
ton 


25-28 . . . .American Welding Society, 
Fall Meeting, Adolphus Hotel, Dallas, 
Texas 


For a listing of addresses cf societies and 
associations send 25¢ to Product Engineer- 
ing Reader Service Dept, 330 W 42nd 
St, NY 36. Ask for brochure R 32. 
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Heavy duty gear type 


Up to 6,000 hp 
per 100 rpm 


Here’s the coupling with all the muscle you need for heavy duty slow 
speed mill drives. The machined surfaces of each high grade steel cast- 
ing are given a fine tool finish within strict tolerances. Waldron mill type 
couplings are easy to assemble, and seal tight against dust, moisture, 
and loss of lubricant. The standard sizes listed below are available for 
quick delivery. Write for Data Sheet S-1050. 





Size and nominal bore HP/100 rpm Max. rpm 





7 1,282 1,950 





8 1,912 1,720 





9 2,662 1,550 





10 3,675 1,400 





11 4,950 1,275 


12 6,000 





1,200 





WALDRON-HARTIG, Box 791, New Brunswick, N. J. IN n= | 
a division of Midland-Ross Corporation “J 


WALDRON 


Makes it easy to pick the right 
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High-Performance 
OVER-RUNNING & INDEXING 


pity ERAT AE OLE IS GEE PG bs So a ee 


= 


=e! 
ne oO pee. i = 























High-Speed BACKSTOPPING 


These Installations Prove Formsprag Has The 
Most Advanced Clutch Designs Available 


On tough applications requiring 
high-performance over-running, in- 
dexing or backstopping, Formsprag 
clutches have proved their unusual 
durability, precision and reliability. 
Their long-life and minimum main- 
tenance requirements, even under 
unusually demanding installation 
conditions, have provided many 
users with the answer to their clutch 
problems. Compare the following 
performance results on actual in- 
stallations—Formsprag designs can 


help you, too! 


High-Performance Over-Running 


Application: 

Forced and Induced Draft Fans. 
Clutch and Mounting: 

Model FO-732 Clutch-coupling (HPO- 
720 clutch with coupling) mounted on 
fan drives. 

Requirements: 

Continuous over-running at 1200 to 
1800 R.P.M. (24 hours a day, 365 days 
a year). 


Proved Results: 

The Formsprag HPO clutch design with 
Formchrome sprags provides this com- 
pany with greater durability and less 
maintenance than any other available 
clutch. Therefore, on all forced and 
induced draft fans, this manufacturer 
specifies Formsprag high-performance 
over-running clutches, 


Precision Indexing 


Application: 
High Speed Press. 


Clutch and Mounting: 
Model HPI-700 feeding a progressive die, 


Requirements: 
20° indexing; feed is 700 strokes per 
minute; accuracy of feed must be within 
.005"; press operates 24 hours a day, 
5 days a week. 


Proved Results: 

After poor service life and unreliable 
results from other clutch designs, a 
Formsprag high-performance indexing 
clutch was installed. Result—customers 
requirements for accuracy were met, 
clutch has had a life of 80 million cycles 
and is still running. 


PRODUCT ENGINEERING + JULY 17, 1961 








proved higher performance 


(GREATER TORQUE & SPEED, HIGHER PRECISION, LONGER LIFE) 


During the last two years, Formsprag has announced 
several major advances in over-running clutch design. 
These advanced concepts have been widely accepted by 
designers of modern power transmission systems. The 
high performance results they obtained on over- 
running, indexing and backstopping applications 
prove Formsprag clutches to have the most advanced 
designs available. 

On-the-job records prove these high performance 
characteristics: (1) Formchrome sprags, with high- 
hardness and wear resistance, provide exceptional 
durability—no other manufacturer can offer the per- 
formance advantages of Formchrome sprags. (2) The 
improved sprag and retainer design of Formsprag 
High-Performance Over-running (HPO) and Indexing 
(HPI) clutches permit up to 30% higher operating 
speeds with same life span and up to 70% longer clutch 


life when operated at same RPM as ordinary clutches. 
(3) On backstopping applications, the High-Speed 
Backstopping (HSB) clutch design permits higher 
speeds, assures longer life and reduces maintenance 
to a minimum. 

Specific case-history data on proved over-running, 
indexing and backstopping installations is provided 
below. In every instance, users of Formsprag High- 
Performance Clutches have found the answers to 
problems of wear, high-speed operation, precision and 
maintenance. 

There is a Formsprag Clutch for every application. 
Standard models include: sleeve bearing, ball bearing, 
miniature, large-bore holdbacks, and high-performance 
types. For special applications, Formsprag engineers 
will recommend a modified standard clutch or design 
a special. Standard clutches are fully described in the 
Formsprag catalog—send for your free copy. 


RMSPRAG COMPANY 


23607 Hoover Road, Dept. 114-A — Warren (Detroit), Michigan 


Representation Throughout The World e Precision Power Transmission Products 


NEW eS RAWSON 


CENTRIFUGAL CLUTCHES and CLUTCH -COUPLINGS 


Used in a wide variety of applications, the 
Application: Rawson design provides no-load starts for 


High-Speed Backstopping 


motors and cushioned starting of driven 
equipment. They permit using smaller 
motors and across-the-line starting. 


REVILOK 


DUAL TORQUE-LOCKING and POSITIONING DEVICES 
These multi-purpose devices stop feedback 


Iron Mining (Taconite) Conveyor. 


Clutch and Mounting: 
Model HSB-700 clutch assembly mount- 
ed on high-speed shaft of reducer. 


Requirements: 

In abrasive atmosphere, clutch must 
over-run at 1200 to 1800 R.P.M. (24 
hours a day, 9 months of year). 


Proved Results: 

On this rugged backstopping applica- 
tion, Formsprag HSB clutches solved 
problems of overheating, premature seal 
wear, and short clutch life. These high- 
speed backstopping clutches have been 
in operation for over a year and are still 
delivering their initial high performance. 
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torque and provide two-directional posi- 
tioning, over-running, backstopping and 
load-limiting. They can also be adapted 
for single revolution and torque-limiting 
functions. 
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PUMP 
DESIGN 
— 


ARTHUR A 


NEW BUILT-IN PUMP 
PERFORMS WELL UNDER 
VARIABLE CONDITIONS 


» The development of three matched 
Gerotor pump elements that can be 
designed right into any mechanism 
requiring a pumping function, offers 
important design and performance 
advantages. 


—_ 
Fig. 1. Three Gerotor components permit pump te 
be incorporated as integral part of housing or 
frame of mechanism, eliminate need for purchase 
and mounting of separate, complete pump. 
» The Gerotor 
pump is a posi- 
tive displace- 
ment type, de- 
livering a pre- 
determined 
amount of 
fluid in direct INTAKE CYCLE 
proportion to 
speed. It is a 
form of inter- rT PB 
nal gear pump » g 
— simple and 
compactin DISCHARGE CYCLE 
basic design, 
(has only two moving parts). It is 
lightweight, valveless, provides excep- 
tional performance and has low wear 
over a long service life. It is balanced 
and extremely quiet in operation. 


> Low relative speed and closely held 
clearances between the two Gerotor 
elements maintain high mechanical 
and volumetric efficiency. 


» Slow opening of the chamber as it 
traverses the large inlet and discharge 
ports results in avoidance of the sud- 
den shock, rapid pressure change and 
turbulence which, in other types of 
pumps, results in foaming and lowered 
efficiency. Thus, Gerotor pumps offer 
exceptionally good performance over 
a wide range of inlet pressures. 


» Gerotor Insert-Packages can be de- 
signed and mass-produced to deliver 
up to 100 gpm and 1,000 psi within a 
wide range of mechanism geometry. 
That’s because Gerotor pump capacity 
is a function of diameter, thickness, 
number of teeth and rpm of the two 
moving parts. These variables can be 
matched to just about any space re- 
striction and capacity requirement. 


» Technical data is available. Write: 


W.H. NICHOLS CO. 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
“the miller that uses its head”’. 


48 WOERD AVE., WALTHAM 54, MASS. 


32 CIRCLE 32 ON READER SERVICE CARD 





Drill becomes pump 

A self-priming pump you can attach to any power tool to lift up to 6 gal./ 
minute. That’s Huber Industries’ claim for its new “Liquid Lifter.” The 
pump has a molded nylon body, fluorocarbon sleeve bearings, flexible neo- 
prene impeller, and comes in a complete kit with vinyl and polyethylene 
tubing in four diameters, 5 ft of flexible discharge hose, and a spring clip. 
Driveshaft is stainless steel, impeller bushing and screw are brass, cover plate 
is aluminum. Price for the complete kit—$14.95; shipping weight, 2 Ib. 





— Wear plate 
oushing 4—Sleeve bearing 


(= 
/mpe/ler | mi Drive shaft 


) Rene 
housing 


Typical + in. Drill 











Build it and fly it 


Thirty dollars will bring 
you 30 large blueprints, and 
for about $1000 you have a 
complete kit, with everything 
except engine and prop, to 
build the Jodel D-9 shown 
under construction here (23- 
ft. wing span; gross weight, 
575 Ib; 80 mph. cruising 
speed). Or, if you prefer, you 
can have an autogiro. Plans, 
$25; Complete kit (less en- 
gine), $1995. 
Falconar Aircraft, Edmon- 
ton, Alberta Canada makes 
the Jodel kit, offers a similar 
kit to build the Emeraude for 
about $1400. Blueprints for 
this one (30 of them, trans- 
lated to American Standards) } 
are $60. JODEL D-9 under construction (top), and | 
The autogiro, by Saalfeld Piel Emeraude shown complete (center),’ 


Aircraft Co, P. O. Box 84, 27@ among the planes-in-kit form offered by 
4 4 Canadians. Autogiro (below) is American.” 


San Diego, has a molded 
fiberglass fuselage. Rotor 
diameter is 21 ft, cruising 
speed 65 mph. Both com- 
panies also have 3-view bro- 
chures ($1.50 and $2.00); 
and supply separate kits for 
wings, tails, and fuselages, 
and assembled sections if de- 
sired. Engines are standard: 
Continentals and  Volks- 
wagens for the Falconar 
planes; a 72 hp McCulloch 
for the autogiro. —ARG 
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Dow Corning 


SILICONE NEWS 


for design and development engineers 


No. 84 





SLO-O-W MOTION 


To sense extremely slow motion — or 
lack of motion — requires a detector 
that retains uniform sensitivity despite 
fluctuations in ambient temperatures. 
And that means silicones according to 
the designers who engineered the Micro 
Motion Detector manufactured by Gay- 
lord Controls, Division of Gaylord 
Products Inc., Chicago. Here’s how 
they describe this super-sensitive unit. 


“Detection of motion is accomplished by 





a set of equally spaced hydrodynamically | 
responsive electrical contactors driven by | 


a common shaft. When driven at or above 














=a 


a fixed speed, the contactors plane on the | 


| 


surface of a pool of Dow Corning silicone 
fluid. When shaft speed is (Cont. Pg. 2) 


700F PARTS 


A new, thermosetting silicone com- 
pound that forms easily into rigid parts 
capable of 700 F service is now obtain- 
able from Dow Corning. Designated 
M-6-4156, the new material makes pos- 
sible high accuracy, low cost parts that 
are capable of withstanding exception- 
ally rigorous service. 


Using this mineral-filled silicone molding 
compound, fabricators can mold parts di- 
rectly into finished shapes, without costly 
machining. Finished parts exhibit out- 
standing characteristics: 


e long-term dimensional stability 
at 700 F; 

e excellent resistance to thermal shock; 
(from —67 to 500 F) 

e low dissipation factor of 0.002 
at 10° cps; 

e high arc resistance, over 400 seconds. 





| 


The X-15 provides a testing ground for 
both men and materials preparing for 
manned space flights. One of the suc- 
cessful materials is Silastic® LS, the 
Dow Corning fluorosilicone rubber that 


| helps simplify designs because of its 


exceptional resistance to fuels, oils 


and solvents. 


Engineers of Reaction Motors Division of 
Thiokol Chemical Corporation specified 
an accumulator diaphragm of Silastic LS 


MADE EASY 





Suggested applications include: fuses and 
fuse holders, coil forms, relay parts, tube 
bases, terminal parts, contactors, arc bar- 
riers, tube sockets, switch parts, and 
other close-tolerance ceramic parts. 


Fabricators report this new (Cons. Pg. 2) 





Probing Space At 3600 MPH 


for the X-15’s XLR-99 engine. The ac- 
cumulator provides oil at a constant pres- 
sure to the lube oil pump. Gaseous nitro- 
gen under pressure is the source of stored 
energy, and is separated from 4-11V Halo- 
carbon oil by the Silastic LS. 


Here are diaphragm requirements the designers 


established as essential: An elastomer that— 


1. is flexible from —80 to 200 F; 
2. is compatible with the lube oil at low and 
elevated temperatures; 


3. will not contaminate lube oil. 


Silastic LS . . . the only elastomer to meet 
all these requirements . . . helps the X-15 
as it knocks on the door to outer space. 


Shown below is the XLR-99 rocket en- 
gine. The lube oil accumulator is the light 
weight type . made possible by the 
diaphragm of Silastic LS . . . instead of 
the heavy, bulky piston type. Parts of 
Silastic can be engineered to meet your 
specific needs by your rubber fabricator. 
For more information about oil and sol- 
vent resistant Silastic parts, circle No. 241 
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lectric Autos, How Soon? 


Another significant straw in the wind 
of what may be in store for American 
automobile owners is presaged by intro- 
duction of a new line of electrically- 
driven fork lift trucks by Automatic 
Transportation Company, Chicago. 


Current for the traction motors driving 
these materials handling trucks is sup- 
plied by a variable voltage generator pow- 
ered by a gasoline engine. The synchro- 
nized power package supplies fast, smooth 
pick-up at the touch of the accelerator. 
The trucks are capable of traveling 8.5 
m.p.h will start or stop on 28% 
ramps when fully loaded. 


Electric propulsion has eliminated the 
need for a clutch, fluid coupling, fluid 
torque converter or multiple speed trans- 
mission. Result — lower operating costs, 
increased efficiency, less maintenance and 
potentially fewer costly repairs. 


SILICONE COMPOUND ©»: 
Dow Corning silicone molding compound 
is exceptionally easy to use. Even com- 
plex and intricate shapes are quickly and 


Automatic engineers place their reliance 
on traction motors insulated with Dow 
Corning Silicones because they provide 
greater power-per-pound and greater re- 
liability than drives insulated with any 
other material. Silicone insulation pro- 
vides a more generous service factor (for 
reliability) than is possible with any 
other insulating material. 


If you can use more power in a smaller 
package, or increased efficiency with the 
ultimate in dependable operation, you 
should be looking into silicone insulated 
motors. Drives insulated with silicones 
are already at the forefront in the devel- 
opment of new traction motors for trucks, 
earth moving machines, materials handling 
equipment, mining machinery and loco- 
motives. Perhaps, one day, the family 
car will head the list! No. 242 





economically fabricated using established 
techniques with conventional compression 
or transfer molding equipment. For more 


information, circle No. 243 








new literature 
on silicones 


ALL NEW BROCHURE describes how Syl-off (sili- 
cone) coated papers save time and money for 
packagers and users of sticky products. Illus- 
trates applications as package liners, process 
papers, interleaving and slip sheets. Also in- 
cludes samples of coated papers plus listing of 
approved sources for paper products made with 
Syl-off coatings. No. 245 


FIRST AVAILABILITY! “How Silicones Aid the 
Rubber Industry” is a production-engineering 
guide to the Dow Corning Silicones most useful 
in producing rubber and plastic materials and 
parts. This new eight-page manual is a con- 
cise, comprehensive reference to the ways sili- 
cones keep production on schedule, make bet- 
ter products, minimize scrap, speed handling 
and reduce maintenance and downtime. No. 246 


Silicone Adhesives Really Stick . . . Anywhere! 
From —80 to 500F, pressure-sensitive silicone 
adhesives withstand moisture, oxidation, weather- 
ing, corrosive chemicals, arcing, corona, and fun- 
gus; have excellent dielectric strength. Excellent 
for use on tapes, as sealants, spray-on coatings, 
bonding materials and splicing agents. No. 247 


SILICONE FLUID (Continued) 
reduced, the contactors break through the 
fluid medium and make electrical contact 
with the terminal plate. When shaft speed 
is increased the contactors emerge through 
the fluid and contact is broken. 

“If deceleration is at a slow rate, the con- 
tact closes at approximately zero RPM; if 
extremely rapid, as with a brake, contact is 
made a fraction of a second after zero 
shaft speed is reached. When the shaft is 
accelerated slowly, the contact opens at 
about 8 RPM; accelerated at a higher rate, 
the contact opens instantaneously.” 


From this description, it is quite obvious 
that the fluid medium must retain near- 
uniform viscosity over wide temperature 
ranges, must be oxidation-resistant, non- 
gumming, and must withstand shear with- 
out viscosity breakdown. That’s why Gay- 
lord engineers specified Dow Corning 
silicone fluid. 


For detailed information on properties and 
applications, circle No. 244 





Dow Corning Corporation, Dept. 5219, Midland, Michigan 
Please sondme: «= 24170 242) 243) 244245 
2460=— 247 
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CITY STATE 


SILICONE NEWS is published for design and development engineers by 


Dow Corning CORPORATION 


ATLANTA BOSTON CrHIicaGco CLEVELAND 


CANADA COW CORNING SILICONES LTO. TORONTO 


OALLAS 


MIDLAND. MICHIGAN 


LOS ANGELES NEW YORK WASHINGTON, O.C 


OVERSEAS COW CORNING INTERNATIONAL S.A. ZURICH 
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STRENGTH 


THRIFT 


@) jie], 


... get them all with 3M Adhesives! 


The formulated talents of 3M Brand 
Adhesives can emphasize any one of 
a variety of fastening properties, de- 
pending upon which is crucial for the 
particular job at hand. But all offer 
the following advantages... 


STRENGTH for example. SCOTCH- 
WELD® Brand Structural Adhesives 
create bonds that often are stronger 
than the materials joined! They dis- 
tribute stress loads uniformly, with 
flexibility that resists vibrational fa- 
tigue. Fastening holes are eliminated, 
material integrity is preserved, joints 
are sealed against corrosion. 

LIGHTNESS adds appeal! 3M Ad- 
hesives increase product appeal, save 
freight and handling costs, help take 
pounds off today’s metalworking prod- 
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ucts. They eliminate mechanical fas- 
teners, increase the strength of a light- 
weight assembly by distributing 
stresses evenly over a wide area. 


THRIFT is a bonus. Many operations 
are eliminated, e.g., hole-making, 
countersinking, heat treating. No bolt- 
ing, riveting, stapling, welding, braz- 
ing, sealing to do! 


DESIGN freedom: Parts are fewer, 
assemblies simpler, unions stronger, 
using 3M Adhesives. You have a wider 


choice of materials, because 3M Adhe- 
sives bond practically any kinds of ma- 
terials to themselves or other materials, 
e.g. aluminum, brass, ceramics, copper, 
glass, magnesium, permanent magnets, 
plastics, steel, stainless steel, wood. 
What sticky problem of design, produc- 
tion, or sales can these modern ad- 
hesives help you solve? Why not call 
in your nearest 3M Field Engineer for 
consultation? Or write: AC&S Divi- 
sion, 3M Company, Dept. SBS-71, St. 
Paul 6, Minn. 


“SCOTCH-WELD” is a Reg. T.M. of 3M Co. © 3M Co., 1961 


ADHESIVES, COATINGS AND SEALERS DIVISION 


TMINNESOTA JVINING AND ]VANUFACTURING COMPANY (3M ) 


... WHERE RESEARCH IS THE KEY TO TOMORROW 
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This cylinder for a hydraulic press was cast and machined in 
a Blaw-Knox Steel Foundry. Weight— 231,000 pounds. 


Blaw-Knox Steel Foundries have machine capacity 
to handle the most unusual product requirements 


Planing, turning, milling, or boring the most unusually 
dimensioned casting is no problem in a Blaw-Knox 
Steel Foundry. There you will find planers up to 15 feet 
X 15 feet < 36 feet, lathes with an 84 inch swing, and 
planer type milling machines up to 6 feet x 6 feet x 25 
feet. In the same machine shops, you will find the 
smallest precision tool room equipment. 

This huge line-up of tools is part of the basic equip- 
ment of each of the five Blaw-Knox Steel Foundries. 
Because Blaw-Knox is one of the world’s leading 
builders of rolling mills and industrial machinery, its 
machine shops are equipped to handle all of the opera- 
tions necessary to finish a steel casting for assembly 


into the complete unit or sub-assembly. 

Machining to exact specifications with a wide variety 
of tools is another way Blaw-Knox Steel Casting 
Service adds value to your product. There is no need 
to ship the rough casting to another location for 
machining. You have the advantage of a single respon- 
sibility from patternmaking to shipping. 

If you design or build a product using cast steel com- 
ponents, ranging from 50 pounds to 300,000 pounds, 
Blaw-Knox would like you to have a copy of our 
brochure detailing Blaw-Knox Steel Casting Service. 
Write to the Foundry and Mill Machinery Division, 
300 Sixth Avenue, Pittsburgh 22, Pennsylvania. 


BLAW-KNOX 


Stee/ Castings 
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That Cultural Fence 


We have a carefully maintained fence between the two cultures— 
liberal arts on one side, science and technology on the other. 

It’s a domestic armaments race, with each side fearful that the other 
will prevail, each side building “defenses,” each side blaming our 
difficulties on the other. 

To maintain the fence, the sides have created mutually exclusive 
definitions. But what is the opinion of the man on the fence? C. P. Snow 
has expressed his ideas (PE—Mar 6, ’61, p 56). Now Dr Glenn T 
Seaborg, AEC chairman and another fence sitter (in this instance 
not a derogatory appellation) has expressed his. He defines the 
liberally educated person as “‘one who is aware of the nature of his 
physical and social environment and of his own nature. He 
understands the origins of the world’s social, religious, governmental and 
political institutions and the ideas upon which they are based. 

He is a person who, because of this knowledge, has some basis for 
making intelligent decisions to adjust to his environment or to 
change to a better one.” 

Simple, and with no elements impossible for either side to achieve. 
Then the fence disappears. Dr Seaborg speeds the process by pointing 
out: “It is important today that a liberally educated man be as 
well acquainted with science—its method and spirit, its cultural 
and aesthetic aspects—as he should be with the great classics. 
Therefore, the graduate in the non-scientific disciplines should have a 
sound training in mathematics. He should be conversant with 
the basic principles and major developments in the physical and the life 
sciences. In sum, he should be as literate in science as he is 
in other fields of knowledge. 

“But is he? I fear that he is not because we have waited too long 
in this exciting age of science to increase the quality and scope 
of science teaching in liberal-arts education. We have not faced up 
to the new needs. . .” 

Here is the need—to destroy the fence by mutual understanding, 
just as so many fences have disappeared in middle-income housing areas. 
Each resident respects his neighbor’s rights—and the need for the 
fence, based on fear, is gone. Then the two cultures become one, 
each point of view understood by the other, each contributing its share 
to meeting the needs of the world of change that is all about us. 


(angirnan 
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CAGEROL 


OF N GC) oa BA ad 
HEAVY DUTY 
NEEDLE ROLLER 


BEARING 


1 Exclusive crowned roller construction, elec- 
tronically gauged to insure precision contour 
and size uniformity. Relieved ends assure even 
load distribution. 





Flat ends fully engage integral race shoulders. 
provide maximum support. 


C ® 
Proper guidance assured by tapered retainer 
pockets. The design insures balanced roller 
support and eliminates corner wear from edge 
& loading of straight pockets where retainer OD 
BY and pitch circle are coincident. 


Simultaneously punched pockets assure accu- 
racy of race and roller alignment. The black 
INCREASE EXPECTED LIFE UP TO 10 TIMES! ferrous oxide retainer finish absorbs and retains 
lubrication, reducing the friction coefficient. 


You need CAGEROL bearing performance if higher speeds and increased 
SAE 52100 steel outer race has optimum hard- 


misalignment have prevented the utilization of needle bearing load ness and surface finish. 


capacity in your applications. Most important, CAGEROL bearings can Cpe COMER cot =, 


deliver up to 10 times more expected life where misalignment and 
increased speeds exceed the capabilities of ordinary and guided needle 


bearings. The difference is in the exclusive McGill construction that 


| ROLLER PrvcH CIRCLE 
features tapered retainer pockets for balanced roller guidance, crowned 


rollers, and black oxide retainer finish. CAGEROL bearings are inter- ; I ee 
changeable with all heavy duty needle roller bearings — with or without Ask for Bearing Catalog #52-A. 
p , , engineered electrical products — 
inners in two bore sizes. 


® 
cS ak — 
McGILL MANUFACTURING CO,, INC., Bearing Division . F Ee a 


201 N. Lafayette Street, Valparaiso, Indiana ne: ; 
precision needle roller bearings 
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VINYL PLASTISOL 





a fresh look at 


Functional 


Finishes 
for Metals 


INSULATING VARNISH CHROME. TIN PLATE 


Herbert L Kee, assistant editor 


How do they compare in properties? When do 
you need them? How do you apply them? How 
do you specify them? How do costs compare? 


® A part usually must withstand more abuse at its surface than internally. 
This is why the surface is important for more than decorative reasons. It 
explains why one of the most economical design approaches is to make the 
part from one base material and then do something to its surface—either 
alter it in some advantageous way or provide it with a functional coating 
of some other material. continued, next page 
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Such finishes provide the designer with several functions 
he may need. Among these are: 

* 1. Corrosion resistance 

. Wear resistance 

Heat- and oxidation-resistance 

Electrical and magnetic properties 

. Soldering aid 

. Lubrication 

7. Reflectivity 


CORROSION-RESISTANT FINISHES 


Most functional finishes are for protection against corro- 
sion. These include organic and inorganic paints, electro- 
plated materials, hot-dipped coatings, thick vacuum-de- 
posited coatings and conversion coatings. 


eo ee 


ON 


1 


Organic paints 


In this class are the most widely used corrosion finishes. 
They provide a broad choice of decorative colors, are cheap, 
will cover any size part made of any metal, are easy to apply 
by a number of methods, and are easy to repair. 

The statistics on this method show that it will usually, 
but not always, cost more than simply letting the metal 
corrode away. A typical chart (below) plotted for steel, 
shows how to judge quickly whether painting will pay. 
The extra-cost penalty becomes higher if paint is put on a 
more corrosion-resistant metal. For example, high-strength 
steels like Cor-ten resist corrosion about four times better 
than carbon steel. So the cost of painting must be justifi- 
able—by these four potential benefits: 

e better appearance 

e lower initial cost 

e better mechanical performance 

e better structural performance 


Appearance is the main reason for painting. Painted 
metal products in indoor service are usually repainted 
before the film deteriorates sufficiently to permit metal cor- 
rosion. These decorative requirements not considered 
functional include gloss, gloss retention, resistance to yel- 
lowing and staining, resistance to fading. Color is func- 
tional when it serves to distinguish among parts. 


COMPARISON OF PAINTING 
COSTS over the entire lifetime of 
a steel structure shows in all three 
cases that painting costs more 
than allowing the steel to corrode. 
But costs are less when the 
coating is kept up with maintenance 
and repainting every 2 years (C) 
because the coating does not 
deteriorate sufficiently to require 
extensive surface preparation 

and priming. 


Initial cost can be lowered by painting—through savings 
in metal thickness needed for a long 10- or 20-year corro- 
sion life. Further, corrosion is not uniform—it is highest 
at such critical areas as overlaps in riveted or spot-welded 
joints. Excessive corrosion in these areas is difficult to 
detect. 


More efficient structures result from reduced weight and 
smaller dead loads. 


Mechanical performance is maintained by painting be- 
cause it prevents contamination by corrosion products of 
lubricants or between mating parts. 


The paints are a complex mixture of resins, plasticizers, 
driers, pigments, hardeners, modifiers and solvents. Each 
ingredient contributes to the chemical and physical prop- 
erties of the paint film and any variation in formulation 
will generally alter the final properties. Although there are 
good formulations for specific applications, no one formula- 
tion is good for all applications. 

Also, the composition of paints is proprietary and even 
within a given classification, performance will vary from 
one paint to another, depending on minor differences in 
formulation. 


When you have comparison test data for a number of 
paints over the entire range of service conditions, it is 
simple to select the formulation. You can use Table I (p. 
42) to check your choice, or to narrow the number of candi- 
dates for testing. Almost any paint will adhere to any 
metal to provide color for a decorative coat. For corrosion 
resistance, however, the alkaline-forming metals such as 
magnesium require alkaline-resistant primers and top coats 
to prevent undercutting where metal is exposed by 
scratches. 

Without test data, it is easier to decide what your re- 
quirements are and bring them to one of the larger paint 
companies who formulate paints in a variety of basic 
resins. These companies will recommend a formulation to 
meet your specific environment. They may also point out 
conditions you overlooked. In one example, a refrigerator 
manufacturer who distributed in northeastern and mid- 
western states used an indoor finish. When his distribu- 


Cost of bore-metal 


corrosion 
at 500/16. 
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tion spread to southern states, the paint company recom- 
mended a change to an outdoor paint because in the South, 
refrigerators are often kept on back porches. 

Preparing the surface properly can extend life of the 
paint film by two to three times. Surface treatments are 
divided into two categories: Sand or grit blasting for parts 
too large to dip in a tank, or for field-painted structures; 
degreasing followed by a conversion treatment for parts 
that can be immersed in a tank. 


e The chromate conversion films promote paint adhe- 
sion both chemically and mechanically. They are good 
paint bases and are corrosion resistant, especially when sup- 
plemented by chromate primers. 


e Phosphate treatments are cheaper but less inhibitive to 
corrosion. These porous films promote adhesion almost 
entirely by mechanical action. On magnesium, phosphate 
films are soluble and are recommended only for mild 
interior service. Also, magnesium parts cannot be treated 
in the same bath used for other metals because heavy- 
metal salts such as iron form cathodic materials that accel- 
erate corrosion. 

e Paint primers serve as carrier for inhibitive pigment 
and promote adhesion of subsequent topcoats. Relative 
importance of these varies with the particular metal. 
Where it is impossible to remove all the rust from steel, 
the oil base or oleoresinous paints are used for their ability 
to wet and adhere. For magnesium, primers should be 
chosen for alkali resistance of the vehicle because pigments 
in primers are only partly effective in protecting this metal. 

e Inhibitive pigments are red lead, iron oxide, carbon 
black, and chromate pigments such as strontium chromate, 
basic zinc chromate, zinc tetraoxychromate. For the light 
metals, the chromates are preferred because iron oxide 
and red lead contain cathodic or potentially cathodic ma- 
terials that will accelerate corrosion. For immersion in 
fresh water, titanium dioxide is preferred over the chro- 
mates—it is insoluble and therefore prevents blistering. 


Specifying the paint coating depends on where the paint- 
ing is done—in your own plant, or subcontracted or pur- 
chased on finished parts. 
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FUNCTIONAL FINISHES continued 


When painting is done within the plant and adequate 
service data is available, specify the paint composition and 
the application process. 

Where painting is subcontracted, a requirement typc 
of specification is preferred. It gives more latitude in com 
position of the paint and the way it is applied—but specify 
tests that painted part must pass. A typical specification 
of this type requires the part or sample to: 


(a) withstand immersion in a specified soap or deter- 
gent solution for a certain time 

(b) withstand immersion in gasoline or oil for a speci- 
fied time 

(c) withstand flexibility, impact and abrasion tests 

(d) prevent corrosion of specific metals during a specific 
number of hours of exposure to salt spray 

(e) dry to a certain hardness after baking 

(f) match a specified color or gloss. 


These specifications should not be confused with per- 
formance specs such as used in the building industry. 
These might specify that the product be painted with a 
certain color and that the paint last for 10 years. This type 
of performance specification is not practical because the 
only real test of the paint life is to wait 10 years. By that 
time the contractor or paint supplier may no longer be 
in business. 


Cost of organic paint films can be estimated when 
you know the cost per gallon of paint and the percent solid 
content. Roughly, 1 gallon of paint with 100% solids will 
cover 1600 sq ft with a 1-mil (0.001 in.) film after drying 
A gallon of paint with 50% solids will give 800 mil-sq ft. 
If a 2-mil coating is required, the paint will cover 400 sq ft 


Other organic finishes 
Special organic finishes are used for properties which 
the ordinary paint films cannot provide. 


e Chlorinated rubber coatings furnish good resistance 
to salt water. They are also resistant to alkalis and weak 
acids. 


@Silicon resins are heat resistant. They are expen- 








sive but perform well up to about 800 F. They require a 
sand blast down to base metal. Conversion pretreatments 
are not recommended. 

¢ Thick bituminous coatings made from coal tar or as- 
phalt have good resistance to moisture penetration and 
attack by soil organisms. They are used to protect buried 
metal parts. 

e Thick coatings of polyethylene, vinyl, rubber or nylon 
are scuff and cut resistant, and can absorb mechanical 
impact. They are used for corrosion resistance in dish- 
washing racks, plating equipment and other handling 
equipment where mechanical contact cannot be avoided. 

e Urethane or isocyanate coatings are abrasion resistant. 
Although expensive, they are useful for linings, coatings 
for seals that rub against moving parts, and other wear 
applications. 


Inorganic finishes 


Inorganic paints such as zinc silicate are a cross between 
galvanizing and a ceramic. They have resistance to abra- 
sion, withstand weathering and are insoluble in organics. 
However, because they contain zinc they cannot withstand 
strong mineral acids or caustics. A good grit or sand blast 
surface is a must. 

The zinc-inorganics are often used as a prime coat for 
high-quality organic finishes. The combination will per- 


i—How the organic coatings compare as functional finishes 


form better than either the zinc-inorganic or the organic 
coating by itself. 

Galvanizing offers cheapest protection per square foot. 
Its galvanic action is most advantageous in outdoor coastal 
applications and, when coupled with paint films offers long 
corrosion-resistant life. This painting, however, requires 
aging the galvanized metal, or treating the surface with a 
conversion coating or precoating with a wash primer that 
contains a neutralizer such as phosphoric acid. 


Aluminum hot-dipped coatings give at least four times 
the corrosion protection of galvanizing for the same coat 
thickness. They are three to four times more expensive 
but also offer protection at elevated temperatures and are 
easier to paint without special treatments or primers. 


Hot-dipped lead coatings give best corrosion life for steel 
in industrial atmospheres. The coatings, cathodic to steel, 
must be thick and free of “holidays” pores or bare spots). 


Hot-dipped tin is limited to food-handling equipment 
because of the high cost of tin, roughly $1 per lb. Tin 
is more often electroplated because coatings can be 
thinner. These films, however, are porous and must be 
sealed by remelting. 


Sprayed metal coatings (metallizing) extend the metallic 
zinc and aluminum finishes to parts too large to be im- 
mersed in a molten bath. These coatings contain appre- 
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ciable amounts of oxide intermixed with the metal, are 
porous, and must be sealed for maximum corrosion pro- 
tection. 

Sprayed aluminum is usually reserved for hot, corrosive 
environments. When sealed with a silicone-base aluminum 
paint, it will protect steel to above 1000 F, wet or dry. 


Electroplates are most used for their decorative appear- 
ance. For the same corrosion life, organic coatings are 
cheaper. Further, most electroplates are porous and must 
be sealed by remelting or mechanical buffing. The com- 
mon chromium-nickel or chromium-nickel-copper combi- 
nations have sufficient surface hardness to resist wear 
environments such as scrubbing with steel wool and house- 
hold cleaners. They are inert to most household chemi- 
cals and will resist staining. Although the protective 
copper and nickel coatings are cathodic, most applica- 
tions do not receive the continual wetting that completes 
a galvanic cell and thereby accelerates corrosion. Even 
after initial rust spots show through the chome plate, 
tight adherence of the coatings still offers some corrosion 
protection. In indoor applications, the time for complete 
breakdown of these coatings is 10 to 20 times longer than 
the time at which the initial rust shows through. 


Zinc and cadmium plates protect against corrosion be- 
cause they are anodic to steel. Because the plated coatings 
are thin and offer little galvanic action, these platings are 
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FUNCTIONAL FINISHES continued 


limited to nuts and bolts and other hardware too small 
to coat economically by hot-dipping. ‘The plated cad- 
mium is more expensive than the zinc but is generally 
preferred for electrical parts because it is more easily 
soldered. 


Some of the corrosion-resistant coatings above also pre- 
vent stress-corrosion cracking in steels. Limited data ob- 
tained on stressed specimens in marine atmospheres, Table 
III, show that some coatings are more effective than others. 
These ratings however, cannot be used for other metals or 
atmospheres because each stress corrosion situation is dif- 
ferent. 


MECHANICAL FINISHES 


These give a metal surface stronger and harder than 
supplied by the corrosion coatings. Valued for their resist- 
ance to abrasion and wear, the mechanical finishes are of 
two basic types: 


e Those that strengthen or alter the top layer of base 
metal by diffusing an active ingredient into it. Under many 
conditions such processes put the surface layer into com- 
pression and add to fatigue strength. The converted sur- 
face, however, takes on some of the limitations of the base 
metal properties. 

e Those that bond-on an entirely new material. They 
can build up heavy thicknesses, can be chosen for wear 
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resistance and for such fringe benefits as corrosion resist- 
ance and high-temp strength. The processes usually 
lower fatigue strength and are more costly in quantity 
production because they require high labor cost per unit. 


Strengthening treatments 


Carburizing—This method adds strength by increasing 
carbon content of steel surfaces. Subsequent quench- 
hardening and tempering then transforms the surface into 
a hard layer. Although favored for wear resistance, the 
process also improves fatigue strength of parts subjected to 
repeated bending. With heavy case thicknesses, parts 
treated by carburizing have good resistance to indentation 
or brinelling. Carburized cases, however, lose their hard- 
ness above 500 F. 

Base steels are chosen for ability to fulfill mechanical 
requirements in the core. The SAE 1000 and 1100 steels 
are cheapest but weakest. They are used for carburizing 
where the case is needed only for wear resistance. At the 
other extreme, the SAE 9300 steels are for heavy-duty 
critical parts. They harden deeply and uniformly because 
of their alloy content. Other steels, such as the SAE 8600 
steels, with lower alloy content cost less and are popular 
because their final case hardness equals that of the 9300 
steels. 

Generally it is cheaper to carburize the entire surface 
because this saves cost of masking. But this is not always 
practical. For example, long hollow parts should not be 
carburized on the ID if they are to be straightened—be- 
cause any cracks on the ID will go undetected. Solid shafts, 
on the other hand, are generally carburized all over and 
not straightened. Even if the parts will be straightened, 
cracks are detectable. 

Hardness for wear surfaces should be Rockwell C55 
to 63. Because hardness of steel depends mainly on carbon 
content, hardness of the case decreases with depth from 
the surface. A good rule of thumb is that RC 60 will 
extend to about 25 to 30% of the total case depth. Finish 
grinding should be kept to a minimum to maintain as 
much hard case as possible. 

A nitrided case gives excellent resistance to wear, as in 
cylinder-barrel liners for internal combustion engines, 
rubbed by chrome-plated piston rings. Further, this hard- 
ness is maintained at elevated temperatures. For example, 
a nitrided case on Nitralloy is as hard at 750 F as at room 
temperature and can be heated to 1000 F without losing 
hardness when it cools. 

Distortion or warpage is less than in carburizing because 
the case does not require subsequent hardening. Some 
dimensional growth occurs during nitriding but allowance 
for this can be made. Most low-alloy steels will form the 
hard nitrided surface, but special steels such as the Nitral- 
loys must be used for best nitrided properties. 

Carbonitriding gives better wear resistance than that of 
straight carburizing. The case is also more temperature- 
resistant, and because carbonitriding temperatures are 
lower, there is less distortion and cracking. The method is 
used for small, uniform, thin parts that do not distort ex- 
cessively because the thin case does not allow substantial 
removal of stock. 

In carbonitriding, adding nitrogen along with carbon 
increases hardenability and a less drastic cooling rate is 
needed to meet required hardness. Depending on the 


44 


temperature, time and proportions of carburizing and 
nitriding gases, either carburizing or nitriding will pre- 
dominate. 

Cyaniding is the liquid-bath form of carbonitriding. 
Process times are short; hardening costs are low. The proc- 
ess is normally used for small uniform parts where the thin 
case (usually under 0.010 in.) is sufficient to impart wear 
resistance. 

Selective hardening of local areas can be accomplished 
by selectively heating an area, then quenching it. In 
quenching, heated areas become hard and unheated sec- 
tions remain at the initial or core hardness. This process 
takes the place of selectively carburizing a surface and then 
heat treating the entire part. 

Hard anodic coatings on aluminum and its alloys give 
resistance to sliding wear, abrasion, erosion and corrosion. 
Scratch-hardness of the hard anodic coat on aluminum 
is similar to that of hard chrome plate. In wear resistance, 
the anodic coating is better than chrome plate or steel 
which has been cyanide-hardened. Although these coatings 
are also good thermal and electrical insulators, hard coat- 
ings tend to craze under temperature changes because of 
the extreme thickness. Thickness ranges up to 5 mils are 
about 20 times the top thickness for conventional anodic 
coatings. 

Surface buildup from hard anodizing averages about 
50% of the total coating thickness. Because this buildup 
of brittle coat crumbles at sharp corners, all edges should 
be broken to a minimum radius of 0.005 in. 

Fatigue strength is lowered by thick anodic coatings. 
The decrease in life can go up to 65% with certain alloys 
—average is about 30%. For alloys 220 and 356, there is 
little effect on fatigue life. Coating thickness has no 
further effect on life—a 1-mil coating will exhibit the same 


ii—Metal-finishing costs 
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loss as a 5-mil coating. Tensile strength also decreases 
somewhat because the coatings are weaker than the parent 
metal—average yield strength of the coating is about 10,000 


psi. 
Surface treatments 


Overlaying the metal surface improves surface strength 
and hardness, giving resistance to wear and sometimes to 
corrosion. Because overlay properties are independent of 
the parent part, they can be chosen for the application. 
The processes, however, do not add significantly to part 
strength. 

Hard chrome plates for wear resistance are deposited di- 
rectly on the base metal. Base metal must be hard enough 
to resist deflection or indenting from parts bearing on it to 
avoid cracking the brittle chrome plate. The thick chro- 
mium deposits, 0.0003 to 0.010 in., can be plated in dense 
pore-free coats for added corrosion protection or purposely 
made porous to aid in lubrication—such plates as Porous 
Khrome are easily wetted by lubricating oils. 

Sprayed coatings of a metal generally have better wear 
resistance than the same metal in unsprayed form because 
each sprayed granule is surrounded by a hard oxide layer. 
The coatings, which are porous, usually absorb enough oil 
to provide lubrication where external lubrication is mar- 
ginal or intermittent. On the other hand, the composite— 
base and coating—cannot take impact or highly localized 
loads. In general, ductility of the coatings is low. 

Any material, including metal, wood, plastic or ceramic, 
can be the substrate for a spray coating. For some base 
metals an intermediate sprayed-metal layer is used to im- 
prove bond. Usually, surface roughening by blast and a 


slight preheat will suffice to give a good shrinkage bond 
on the OD of a part. On interior diameters the coatings 


iii—-What coatings do for stress corrosion 


FUNCTIONAL FINISHES continued 


shrink away from the base metal. Heavier coatings, because 
they have high shrinkage force, may require undercuts 
machined into the base metal or an initial spray with 
high-melting molybdenum—it bonds onto nearly all base 
metals except copper or copper alloys. 

Two carbon steels are used as sprays for wear resistance. 
The 0.80% carbon steel has over-all hardness of RC 40 
(actually microhardness of the particle is RC 67 but over- 
all readings take into account porosity of the coating). The 
second, an 0.25% carbon steel with a hardness of RC 25 
(particle hardness of RC 45), can be readily machined to 
a fine finish by normal machining tools. 

Another common coating metal is type 420 chromium 
stainless steel. It has a tensile strength of about 40,000 
psi and an over-all hardness of RC 25 to 40 (particle 
hardness is approximately RC 52). Sprayed 420 steel is 
finished by grinding. When sealed with a phenolic resin, 
it also provides corrosion protection for the base metal. 

Sprayed coatings of molybdenum have high resistance 
to certain types of sliding wear. One example is the molyb- 
denum spray on aluminum cylinder barrels to provide a 
wear surface. Hardness is high, about RC 40 (particle 
hardness is about RC 55). But sprayed-on molybdenum 
lowers fatigue strength of some base metals. 

Alloy powders, flame-sprayed and fused onto the base 
metal, give coatings that resist abrasion and have excellent 
hot-hardness up to 1400 F. Such coatings are nonporous 
when fused, so give good protection against oxidation and 
corrosion. The coating metals, essentially nickel-chromium 
or cobalt-chromium alloys with fluxing agents, are applied 
in thicknesses from 0.010 to 0.125 in. Coatings are uni- 
form and smooth, so require little grinding to bring them 
to finished size. 

High-temperature flame-spraying processes and the newer 
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plasma torch process can also deposit high-melting mate- 
rials such as tungsten carbide, titanium carbide, chromium 
carbide. These carbide materials are hard, very wear-resist- 
ant and, when applied in thin coatings, can solve many 
special wear problems. 

Hardfacing by welding or brazing is an inexpensive way 
to build up heavy wear layers that must resist impact shock 
loads. Thicknesses from #: to @ in. are heavier than those 
that can be economically deposited by any other method. 
Although initial costs are low—requiring little capital ex- 
pense—costs for labor and materials are high. Because the 
hard overlays are usually tough to machine, much hardfac 
ing is done on crude wear surfaces where the part need 
not meet finished dimensions. However, finished surfaces 
can be ground to dimensicas. 

A good starting point in selecting overlay material is 
the martensitic irons. These have good resistance to abra 
sion and light-impact load. They retain hardness up to 
1000 F, have high compressive strength, and are easily 
applied by arc- or gas-welding. If impact or tensile stresses 
are moderate to high, tougher martensitic steels with less 
carbon are a better choice. Austenitic steels will resist 
impact better, and the nickel-base alloys and stainless steels 
have better corrosion resistance. 


SINGLE SOLVENT SYSTEM DEGREASES, 
PHOSPHATIZES AND PAINTS. This system 
developed by DuPont (based on trichlorethylene, 
a nonflammable solvent) reduces painting costs 
by at least 20% because it needs no water 
rinsing or drying steps between processing stages. 
Further savings may be gained by 

recovering solvent vapors. 





Above 1200 F, conditions favor choosing the cobalt- 
base alloys. They have good resistance to oxidation and 
corrosion from hot gases, and retain hardness and strength 
at elevated temperatures. These, however, are expensive, 
so are generally limited to elevated-temperature service. 
Other hardfacing materials contain hard granules of tung- 
sten carbide for special tool and wear applications. 


FINISHES THAT RESIST HEAT, OXIDATION 


For temperatures above 1000 F, most metals must be 
protected from their environment. Ideally, the coatings 
should control oxidation and corrosion of the base metal, 
prevent erosion, and be compatible with the base metal. 

Finishes that successfully resist oxidation above 1000 | 
are protective because they form adherent oxide scales or 
are inert to high-temperature oxidizing atmospheres. 


Porcelain enamels, fired ceramic and vitreous cerami 
coatings, will protect metals against oxidation and scaling. 
Their high hardness gives resistance to erosive wear from 
impinging particles, and they are inert to oxidizing or other 
corrosive gases. 

Disadvantage is the expansion mismatch between ce- 
ramics and metals, These coatings are also brittle and 


will crack under high stress or impact. The crack can 
then cause failure of the base metal by oxidation through 
the opening or may grow into the base metal and cause 
brittle fracture or a fatigue failure. 

Spray techniques can deposit ceramic coatings without 
heating the base metals appreciably. Although gas tempera- 
tures in a plasma torch exceed 30,000 F, temperature of 





the substrate can be readily kept below 400 F. The high 
temperatures that can be reached allow coating with many 
of the new high-melting ceramics or intermetallics that 
cannot be furnace-fired onto a metal. 


Aluminum coatings are among the cheapest finishes for 
temperature resistance. 


1. Aluminum paints—silicones with aluminum pigment 
will protect metals from heat and corrosion up to 1000 F. 
Protection to somewhat higher temperatures is given by 
the leafing-type vehicles which deposit aluminum pig- 
ments in layers. On heating, the vehicle or binder vapor- 
izes, leaving the aluminum which fuses into a continuous 
coat. These metal films, however, lose some of the resist- 
ance to wet corrosion when the parts cool. 


2. Sprayed-coatings of aluminum on steel give heat 
resistance to 1500 F and beyond. The coatings are porous 
but can be sealed with aluminum-pigmented organics to 
decrease permeability to oxidizing gases. The bond is 
mechanical, so a rough surface is required for adhesion. 


3. Hot-dipped aluminum coatings are continuous alu- 
minum films bonded metallurgically by an intermetallic 
coating. Heat resistance is good—but above 1000 F the 
metallic aluminum overlay gradually diffuses into the metal, 
decreasing its corrosion resistance. 

4. Aluminum prediffused into the metal, such as in 
Calorized coatings, are mainly a mixture of heat-resistant 
iron-aluminum compounds. Fatique strength of the base 
metal is substantially lower and the coatings are brittle. 
Low aluminum content does not prevent rusting but cor- 
rosion resistance is better than ordinary steels. 


FUNCTIONAL FINISHES continued 


Chromium finishes are rivals of aluminum. Non-porous 
chromium plated on steel forms a highly adherent scale and 
is protective to over 2000 F, where metals lose most of 
their mechanical properties. The plating is relatively 
ductile and can protect the base metal during alternating 
heating and cooling. However, after prolonged heating, 
it will form a brittle alloy with iron and the resistance to 
thermal fatigue will go down. Sometimes, for bettet 
compatibility with steels, nickel is plated as a barrier to 
prevent formation of the alloy. 

Diffusing the coating of chromium into mild steel such 
as in Chromizing and Alphatizing, is cheaper than making 
the part of chromium stainless steels. The diffused-coated 
parts are more corrision resistant because the Cr content 
concentrated at the surface is as high as 40% while chro- 
mium content of most chromium stainless steels is 12 to 
18%. On the nickel-base superalloys the added chro- 
mium content improves oxidation resistance even more. 


Ablative coatings provide short-time protection against 
extremely high temperatures. They usually contain organic 
resins that sublime or carbonize to form an insulating 
coating. These coatings, however, are limited to special 
applications like firewalls and missile nosecones where life 
of the part is sacrificed for minimum rise in temperature 
of components housed within. 


ELECTRICAL FINISHES 
Coatings for electrical purposes are used for their insulat- 
ing and dielectric properties, conductive properties or 
magnetic properties. 


Electrical insulations are chosen for their basic electrical 


iv—Strengthening treatments for various service requirements 





Type of Duty 


Material and Treotment 





Very heavy 
impact loads 
High bearing loads 
High-speed sliding Hardfaced 
Heavy 
Sliding, rolling or abrasive wear 
Indenting loads 
Alternate bending stresses 


Hardfaced 
Medium 
Moderate loads and wear 
Grinding permitted on finish surface Metal-sprayed 
Medium to light 
Moderate to light wear 


Some stock removal after treatment Metal-sprayed 
Light 

Thin parts 

Light sliding wear 

Little stock removal permitted 
Hard anodize 








Low-carbon alloy steel—carburized 
Medium- to high-carbon steel—induction- or flame-hardened 


Low-carbon alloy steel—carburized 
Medium- to high-carbon alloy steel—induction-hardened 


Low-carbon alloy steel—carburized 
Medium- to high-carbon steel—induction-hardened 


Special 0.40% C alloy steel—nitrided 
Medium-carbon alloy steel—cyanide-treated 
Medium- to high-carbon steel—induction-hardened 


Low-carbon steel—cyanide-treated 
0.40% C alloy steel—nitrided 
Hard chrome plate 
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FUNCTIONAL FINISHES continued 


properties. The accompanying thermal, mechanical and 
chemical properties help ensure that the insulation will 
retain its electrical properties during manufacture. 

A comprehensive survey of all organic and inorganic 
materials for electrical purposes is compared in Propucr 
ENGINEERING’s article “How to Choose the Right 
Electrical Insulation” (see Editor’s Note). It compares 
the materials in detail for their electrical and dielectric 
properties, thermal endurance, chemical resistance and 
ability to withstand mechanical abuse. 

Conductive coatings are generally conductive paints or 
thin metal films deposited by electroplating or vacuum 
coating. The conductive paints (which usually contain 
silver-powder pigment) are easily applied to local areas to 
form current-carrying paths. Current capacity is increased 
by painting on additional coats. 

Thin conductive films are coated to provide uniform 
current density across the entire surface of a part. Some 
requirements for these films are: close control of thickness, 
adhesion to insulating materials like plastics or glass, and 
soldering ability. These coatings generally have little 
strength and are too thin to resist mechanical wear. 

Magnetic films used mainly in magnetic recording de- 
vices, should have high coercive force and minimum bulk 
in order to store a maximum amount of magnetic informa- 
tion in a given space. While the magnetic oxide (ferrite) 
coatings are inexpensive and easily applied, the newer 
cobalt-nickel electroplates retain magnetism better and 
take up less space. 


SOLDERABLE FINISHES 


These are coated onto the less easily soldered metals to 
speed manufacturing and ensure reliability of the joint. 





T qT 


Foo oh eke 
Hard chrome plate 


Cyonide-hardened 
stee/ Mild stee/ 


7075 aluminum 


1100 aluminum 








ess 
0.002 





ACCELERATED WEAR TEST compares 
finishes on aluminum and steel. These re- 
sults from a rotating-wheel testing machine 
are helpful where coatings must withstand 
relatively light bearing loads. 


Besides ease of soldering, other requirements for these 
coatings are retention of soldering properties after storage, 
and protection of the joint and base metal from sub- 
sequent corrosion. 

The better electroplates for this purpose are rated for 
their soldering properties in Table V. Hot-dipped tin coat- 
ings are also excellent for soldering; however, these are 
limited to wire coatings or assemblies that can withstand 
immersion in the molten metal bath. 


LUBRICATING FILMS 


Solid-film lubricants bonded to the metal are better able 
to compete with liquid lubricants when loads are extremely 
high, speeds are low and surface temperatures are high. 
They also stand out in dirty environments that are abrasive, 
and are used particularly in sealed assemblies where mating 
surfaces are inaccessible. 

The cured coatings have three limitations. The coatings 
are non-renewable, they do not cool as liquid lubricants 
do, and precoating treatments must be closely controlled 
for best service life. 

Today's coatings use as lubricating agents molybdenum 
disulfide (MoS,) or graphite or both. As high-temperature 
lubricants, silver, boron nitride and silver iodide show 
some promise but are not commercially available. 

Teflon enameled surfaces need no lubricants. They have 
a friction coefficient so low that oiling usually increases 
the friction. Teflon finishes are resilient and can absorb 


SPRAYING THICK VINYL FILMS (below) on 
parts costs less than precoated vinyl-metal 
laminates. By coating after forming, spray method 
leaves no uncoated edges and requires less 
handling care during manufacture. Coatings 

of vinyl organosol dispersions can build 

up to 15 mils in a single coat. 
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V—Electroplates for soldering coatings 





Solderability 
to tin-lead 
solders 


fair good 
excellent 

excellent 

excellent 

good 

fair 

excellent 

excellent 

after plating 

excellent 


Storage 














impact energy that sometimes causes fretting of surfaces 
in metal-to-metal contact. 

Two lubricating coatings not normally applied for this 
purpose are phosphate coatings and thick anodic films on 
aluminum, The first is a process aid in deep-drawing sheet- 
metals. It lubricates die surfaces, so less power is required 
for the drawing operation, and it reduces scratching of 
the metal surfaces. Thick anodic films, such as those 
formed in hard-anodizing, are normally not sealed for best 
wear resistance. The porous aluminum oxide film im- 
pregnated with oil makes an excellent self-lubricating 
bearing surface. 
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Vi—-Coatings for thermal control 
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Pp 
Aluminum paint (leafing vehicle) 
Silicone paint (black) 
Epoxy paint (black) 


Deposited ceramic coatings 
Silicone paint (white) 
Epoxy paint (white) 


“—REFLECTORS ABSORBERS—> 
deer Roe ke 
©0O0-—=—-N000 


Metallized mirror 











COATINGS FOR THERMAL RADIATION 


Coatings for controlled radiation are selected both for 
their surface absorptance and emittance—rating their 
emittance is not enough. Although for most applications 
below 800 F, absorptance is almost equal to emittance, a 
more useful way of comparing coatings is the ratio a/e, 
where a is the absorptance and « the emissivity for partic- 
ular wavelength or spectrum of the expected radiation 
(Table VI). 


Painted finishes have a wide range of emissivities. They 
also give corrosion protection, are simple to apply and 


TWO WAYS TO 
HARDCOAT FOR 
RESISTANCE TO 
ABRASION AND WEAR 


1..Spray it on. This 
metal roll is being 
flamed-sprayed with 
410 stainless steel. 
The coating particles 
harden as they cool 
on the base metal 
and require no heat 
treatment. Substrate 
material remains 
relatively cool— 
below 400 F. 


2..Weld it on. 
Oxyacetylene flame 
welds hardfacing 
alloy (Haynes 
Stellite No. 12) on 
304 stainless sleeve. 
The bearing here 
also must stand 
thermal shock. Base 
metal is preheated 
to 1900 F before 
welding. 





FUNCTI ONAL FINISH ES continued 


repair. Emissivity is lower than with metal coatings (even 
with metal pigments) because the resins themselves have 


lower emission properties. 


Metal films that are electrodeposited or vacuum-de- 
posited are excellent low-emissivity finishes. The plated 
films have good abrasion resistance and are thick enough 
to offer some corrision protection; the vacuum-deposited 
films are too thin to protect against abrasion and corrosion. 
The deposited metals include nickel, gold, chromium, 


cadmium and rhodium. 


Thickness of the coatings is important. If the coating 
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is thin, the base metal will affect over-all emissivity. Oxida- 


tion will increase emissivity of metals, and aging generally 
lowers the emissivity of organic finishes. 


EDITOR’S NOTE: Other articles that 
supply additional details on the func- 
tional aspects of metal finishes in- 
clude: 

Solid-film Lubricants for Extreme 
Environments, June 12 ’61, p 70—How 
solid lubricants stand up to high tem- 
peratures and vacuums where others 
break down. 

How to Choose the Right Electrical 
Insulation, Apr 10 ’61, p 41—Compre- 
hensive tables to aid selection of the 
best insulation from a wide range of 
organic finishes and other materials. 

For a Stronger Metal Surface, Nov 
14 ’60, p 70—This practical guide com- 
pares the different methods of boost- 
ing wear resistance, bearing and fa- 
tigue strength. 

Bonded Coatings Lubricate Metal 
Parts, Sep 5 '60, p 48—Latest perform- 
ance data on cured-in-place coatings, 
including several new high-tempera- 
ture types. 

Today’s Chrome Plate Finishes, July 
4 '60, p 36—Relates performance and 
cost of new duplex chrome and nickel 
finishes to older chrome-plated combi- 
nations. 

Aluminized and Chromized Coat- 


Institute, US Steel. 


For REPRINT of above article, just check 617 on one of the 


Reader Service cards found in this issue. 


ings Change Steel Properties, June 27 
60, p 31—While they add to oxidation 
and corrosion resistance, data show 
how mechanical strength is also af- 
fected. 

How to Specify Finishes for Mag- 
nesium, June 6 ’60, p 31—Selection 
guide to the most suitable finish sys- 
tem, including chemical treatments 
and organic coatings for best prop- 
erties at lowest cost. 

Plating Parts by Peening Them, Mar 
14 ’60, p 70—Tumbling parts in a bar- 
rel is a low-cost way to give corrosion- 
resistant coatings of zinc and other 
metals. 

Which Vinyl Coating Process for 
Metal Parts? July 6 '59, p 70—How to 
choose from the 4 basic methods for 
applying thick viny] films. 

Which Finish for a Zinc Diecasting? 
Mar 3 ’58, p 59—Guide to Mechanical, 
chemical and plating and painting 
methods. 

Porcelain Coatings on Steel, Feb 17 
’i8, p 75—Basic facts to simplify design 
of parts for the new one-coat porcelain 
enamels. 

Hot-dipped Aluminum Coatings, Oct 
28 ’57, p 57—How the process allows 
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Now available in a combined reprint, 


Design with aluminum and magnesium 


20 articles, 64 magazine-size pages on the 
latest alloys, their properties and production 
processes, and how they influence design. 


Fresh look at high-strength aluminum alloys 
Aluminum castings and forgings 
How to specify anodized finishes 





Copies of this combined reprint are 
available at $2 each, including postage. 
Send order with remittance to: 


Aluminum and magnesium extrusions 
How to specify finishes for magnesium 
Magnesium-lithium and magnesium-thorium alloys . . . and others 





MDOT WATE 


Reader Service Department 
PRODUCT ENGINEERING 
330 W 42nd St, New York 36 


you to substitute less-costly materials 
and reduce maintenance costs of 
finished parts. 

Plated Finishes—The Choice Wid- 
ens, Oct 28 ’57, p 81—Electroplated al- 
loys offer coating properties that 
single-metal deposits cannot match. 

Vacuum Coatings Go Industrial, Dec 
23 ’57, p 67—Data on thicker coatings 
that have useful corrosion resistance 
and electrical properties as well as 
decorative appearance. 

Fluidized Plastic Coatings for Cor- 
rosion Resistance, Jan °57, p 140—De- 
scribes powder dip process for uniform 
coatings on intricate parts; lists avail- 
able coatings, their thickness ranges 
and applications. 

Chromizing for Resistance to Cor- 
rosion and Wear, Nov ‘56, p 180—How 
gaseous diffusion of chromium pro- 
duces either ductile or hard surfaces 
depending on the base steel compo- 
sition. 

Nickel Plating by Chemical Reduc- 
tion, July ’55, p 148—How electroless 
nickel plating can result in greater 
corrosion protection and more uniform 
plate thickness on intricate parts than 
electroplating. 
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PRODUCT DESIGNS 


ROTARY ENGINE consists of an axially split block which 
rotates on a fixed shaft. Each half of the engine block contains 
six curved cylinders whose axis lie on the surface of a sphere. 
Six, double-ended, curved pistons are connected to a hexagonal 
spider, skew mounted on the fixed shaft. The pistons are 
mounted on piston pins clamped between the arms of the spider. 
Cylinder blocks and spider are linked together by the pistons 
and rotate as a single unit. The required reciprocating motion 
between piston and cylinder is generated by skewed spider as it 
rotates with the block. During one revolution of the two-cycle 
engine the six double pistons connected to the spider produce 
12 power strokes. 

Ignition is by spark plugs inserted in the conical cylinder 
heads which are bolted to the block. As the engine rotates the 
disks on the spark plug pass a fixed contact which fires the 
plug. Ignition can be advanced or retarded by moving the 
fixed contact. Air-fuel mixture reaches the cylinders through 
a passage in the fixed shaft on which the engine runs. 


av 


--————_-—— ae — —_ 


| PS... The 12-cylinder, 2-cycle engine has six double-ended curved 
pistons operating in curved cylinders. A 1000 cc unit operating at 
4000 rpm would develop approximately 70 bhp with a compression ratio | 
of 8:1. Engine was developed by C. Hughes of William R. Sellwood 
Ltd, Chandlers Ford, Southampton, England.—John Tunstall, London. 
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Spinning engine 


is vibrationless 


Rotary engine has no crankshaft, fly- 
wheel or connecting rods, and pistons 
do not oscillate with respect to drive- 
shaft. Combined assemblies of cylin- 
der block, pistons and their connecting 
components are rotating masses dynam- 
ically balanced. 
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Boeing -707 








Baggage compartment atiteiiese 7i 
calomel 





—— 





Air compressor 























Ground-effect pads speed baggage handling for 
jet aircraft. Air cushion from pad or floor provides 
built-in braking, uniform floor loading, and sim- 
plicity of operation. 


PS ... Materials handling system permits movement of loaded swiveling Glide-Aire disks attached to the base support the 
pallets or containers with minimum effort in any direction. All- container while it is moved from its dolly to the aircraft baggage 
aluminum aircraft baggage containers 41 in. wide, 100 in. long, compartment floor and positioned. Glide-Aire system was de- 
and 46 in. high are designed for a 1000 lb baggage load. Four veloped by Douglas Aircraft Co, Inc, Santa Monica, Calif. —JJK 
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BAGGAGE CONTAINERS are supported by the air-in-pallet 
method. This system uses a plenum-type pallet with a 
number of resilient disks attached to the bottom. The disks 
are swivel mounted. The supporting cushion of air is sup- 
plied from the pallet through an orifice in the center of 
each disk. The 1000 lb container floats on a 0.015—0.030 in. 
cushion of air allowing one man to move it by hand. 

Each container is mounted on a baggage dolly designed 
to be hauled in a train from the passenger terminal to the 
aircraft. The top surface of the dolly is smooth to permit 
gliding the container from dolly to loader. Compressed air 
is applied to the disks via air hose from the Jeep mounted 
baggage loader. An endless belt is used to lift the con- 
tainers from the dollies to the baggage compartment. The 
belt runs between the air disks and supports the container 
during its climb to the aircraft floor level. Modification to 
the aircraft included provision of a smooth floor to permit 
fore and aft movement of the container in the baggage 
compartment. 


MACHINE TOOL APPLICATION of the air-in-floor system 
simplifies the moving of heavy materials on work surfaces. 
In this band saw installation an aluminum plate was stud- 
ded with ball-check valves and supplied with compressed 
air through drilled passages. This permits the operator to 
move heavy stock easily and follow irregular patterns 
smoothly. 
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AIR-IN-FLOOR METHOD uses plenum chamber floor 
with resilient pallet bottoms. The floor is studded with 
a geometric pattern of spring loaded ball-check valves. The 
valve balls project slightly above the floor surface. When 
the pallet moves over the floor surface, the balls are de- 
pressed permitting sufficient air to escape and provide the 
necessary gliding cushion. The pallet can be moved in any 
direction as long as it remains in the area equipped with 
the air-in-floor system. Built-in-braking is provided by 
controlling the air supply. Pallets reaching the end of a 
line or ramp can be stopped smoothly by reducing the air 
pressure in steps until the pallet is no longer airborne. The 
flush-mounted air valves do not hamper pedestrian or 
valve balls project slightly above the floor surface. When 
compatible with other systems such as conveyor belts 
or rollers. 
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2-PART CAM is heart of this timer. 
Lower disk can move through a short 
are relative to the upper disk which is 
attached to the shaft, mainspring and 
friction clutch. When turned, the upper 
disk lifts the follower out of the slot, 
then the cam pin picks up the lower 
disk and carries it around with it. The 
upper disk is rotated for the desired 
time interval. When released the dual 
cams return to their original relative 
position and present a sharp-edged 
slot for the follower to snap into. 


for simplicity and reliability, don’t overiook 


MECHANICAL TIMERS 


Continuous improvements in 
materials and design make them 
a good choice for triggering one 
or two sequential operations. 


FREDERICK MARICH, assistant editor 


WMilechanical timers are based o0.: the clock escapement, 
which has had a long history of development. Accordingly, 
they can be designed to operate as accurately as the appli- 
cation may require. They can be made to fit into a wrist- 
watch or deliver a blow as powerful as a trip hammer. 

The mechanical timer is usually a standardized unit 
built into a special housing to suit the application. It con- 
sists of a cam fixed to a mainspring and clutched to a gear 
train regulated by a clock-escapement mechanism. The 
cam follower—with its own tension spring—acts as the 
“trigger” for any desired function. It may ring a bell, close 
a switch, or set off an explosive charge that releases quite 
large amounts of stored energy. 

Heart of a mechanical timer is its mainspring. This can 
be made of ordinary high-carbon steel, which has good 
endurance and mechanical characteristics as well as_re- 
sistance to stress-corrosion cracking and fatigue. For appli- 
cations requiring many thousands of cycles, however, the 
carbon-steel mainspring is not reliable enough. 

The mainspring can also be made of special alloy steel, 
such as Havar (Hamilton Watch Co) or Elgiloy (Elgin 
Watch Co). This type of “unbreakable” mainspring has 
practically eliminated failure in mechanical timers. 

The time interval possible with mechanical timers is very 
flexible; it can be a few seconds or up to 12 hours. Most 


commercial applications have a range of either a few 
minutes or a few hours with any desired adjustability. 
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; PULL-PIN LOCKS CAM FOL- 
Tension LOWER “out” and simultane- 
Spring ously jams gear train so that the 

timer is cocked and ready to 
start its cycle at any time. This 
unit is mounted on, and locks, 
the cover of a radiosonde stabi- 
lizing parachute container. When 
the assembly starts its fall, the 
pull-pin releases the gear train 
and the cam follower eventually 
frees the parachute. 


l'ime intervals of a few seconds are achieved by attaching 
the cam mechanism to the “seconds” (high-speed) gear in 
the clock mechanism, which is omitted in timers that mark 
only minutes and hours. Similarly, intervals of more than 
12 hours are clocked by attaching the cam mechanism to 
a still slower gear in the clock mechanism. 





Accuracy is a function of workmanship and comparable 
to that of any watch mechanism. For most commercial 
applications, accuracy ranges from 0.5 to 5% of the time 
interval. 

Automatic recycling of a mechanical timer is possible, 
but generally other timing devices are more suitable where 
manual resetting is objectionable. This is particularly truc 
where programming of multiple automatic operations is 
needed. Mechanical timers may be reset by a solenoid 
This can be just as effective as manual resetting, but may 
not be as economical as using timers more readily adapted 
to recycling. 





Space requirements are usually a function of the amount 
of energy that needs to be stored in the tension spring, 
and the manner in which the cam and trip lever are to be 
actuated. Where the timer closes a switch, the timer is 
most conveniently packaged to fit a standard electric wall 
box. 
Cost of mechanical timers depends on the accuracy re- 
quired and the special features, if any. Generally, the timer SWITCH ACTUATOR fits neatly in electric wall box 
will cost from about $1 to $20. Simple pyrotechnic- Time here may be set for any switch closing up to 12 hours. 
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CHARACTERISTICS OF TIMING DEVICES 





TYPE | METHOD OF TIME DELAY 


ACCURACY, | AUTOMATIC 
% | RECYCLING 


TIME 


SPACE, | RELATIVE 
INTERVAL 


CU IN. | COST 
| (1 = lowest) 





Gear train and escapement govern speed of 


Mechanical | 
| spring motor 


| 0.5 to 50 | 


Several sec | 0.5-5 No 3 


to several hr 








Pyrotechnic- 
chemical 


| Rate of combustion or chemical reaction 


| Millisec to 


25-50 | 5 and up 


several days | 








Thermal Metal strip deflects as heat is applied 


Millisec to | 10-50 | 0.5to 5 
several min. | 





Dashpot- Bellows action as air or fluid passes through 
pneumatic | orifice 


| several min. 


Millisec to 10-20 10 to 50 





| Gear train provides reduction from synchronous 
motor speed 


Synchronous 
motor 


| several days 


One min. to 0.5-2 


| 20 and up 





De motor 


Gear train, with or without escapement, pro- | 
vides reduction from de motor speed 


| several days 


| 10 and up | 


One min. to 


| 0. 5-20 





Electronic 


Charge or discharge rate of resistor-capacitor | 


network. 





| several sec 


Millisec to 1-5 | 20 and up | 
| | 








chemical and thermal units can be cheaper, but obviously 
are less versatile. 


Double-operation timers 


Mechanical timers of commercial quality can also be 
adapted to timing of two sequential operations in one 
cycle. Usually this is done by arranging two cams in series 
with simple friction clutches, or a special gear segment 
and cam arrangement. Timing of the first operation is 
determined by the angular displacement of the gear 
segment. The second operation is performed as fast as the 
inertia of the load and the remaining energy in the spring 
will permit. 

Sometimes, this second operation is used to trigger an 
auxiliary spring or mechanism, as in photo below. The 
multiple-operation timer that releases spring energy in 
more than two steps is generally considered impractical 
for conventional timing jobs. 


EDITOR’S NOTE: We are grateful to M. H. Rhodes, Inc, 
Hartford, Conn., for much of the information used in this 
article; for more on design of mechanical timers and on 
alternate types see: 

“Operating Principles of 13 Timing Devices,” Mid-Sep 
60, p 3983—Describes all types, from pneumatic to electronic 
timers. Includes time range, accuracy, and type of output. 

“Ciock-escapement Mechanism,” Jan '57, p 179—Describes 
the heart of the mechanical timer—with formulas, curves 
and typical applications, including torque regulators, ac- 
celerometers and velocity indicators. 

“Your Choice of Recycling Timers,” Aug 8 '60, p 48— 
Evaluates 5 types that are recommended for recycling 
operations. 

“Which Decision-making Electrical Control,” Feb 13 ’61, 
p 37—Special report gives comprehensive details of elec- 
tromechanical, semiconductor, and magnetic relays used 
for controls on machinery, communication devices, and data 
processing. 

“Timing Machine Operations with Small Thyratrons,” 
Nov '50, p 85—Design details of economical electronic timer 
built around thyratron tubes. 
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Striker 
Trigger 


DOUBLE-OPERATION TIMER regulates a first operation 
for a predetermined time interval until striker contacts 
trigger. Then trigger is pushed with remaining spring 
energy. 


SIX-SEC INTERVAL TIMER releases powerful 
which cuts parachute reefing line. 


spring 
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is YOUR 
INVENTION 


PATENTABLE— 
AND WORTH it? 


Don’t wait until your new product or invention is 


ready to market—and then start a last-minute scramble 


fora patent. You'll be asking for trouble in two 
ways: you may not receive adequate patent protection, 
or you may buy a patent that you don’t really need. 
In either case, youre wasting money. 


WHY SEARCH THOROUGHLY? 

Because the applicant for a patent must give assurance 
that everything in his application is new he must know 
all the prior art—not just patents in force. If something 
claimed as novel has been used before, the patent can be 
invalidated. 

Doesn’t the Patent Office search the art? Yes, but the 
examining corps of the Patent Office totals about 1200 
men, The patent backlog is 190,000 applications (as of 
Jan 1961) and 6700 new applications are filed each month. 
The examiners cannot take the time for an extensive 
search. 

The usual procedure, which is backwards of course, is 
that pre-file searches are “quick and dirty,” but when an 
adverse oa patent appears, he turns 
loose an army of searchers with instructions to search 


back, even to the Egyptian hieroglyphics if need be. 
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HUGO WIKSTROM, potent attorney, New York City 


® The way to save money is to think about a patent when 
you're evaluating the development—when you've got a pro- 
totype in hand, or a firm concept on paper, and you're 
trying to decide whether or not to go ahead. Here’s why: 


e You determine the invention’s worth by providing 
a forced, critical study from a new angle. 

e The preliminary search may uncover similar inven- 
tions that have not been marketed for some reason. This 
can help avoid what happens all too often in organizations 
having poor patent programs. They apply for a patent 
after the new or improved product has been fully devel- 
oped, then discover that it is impossible to patent. Or 
worse, that someone else has already patented it. 

e The preliminary search may show that even though 
the new product will be novel, several of the divergent 
paths open to investigation have been followed by other 
people. The search will provide a detailed explanation of 
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why they were not successful and will steer you into the 
paths which promise the best protectable return. 


e The patent can be custom-tailored to the invention. 
Patent costs vary according to the amount of protection 
you need and this is the time to determine how costly the 
patent will be. 


e Once the approximate patent costs are known, they 
can serve as a basis for sound business decisions—and 
be budgeted along with development costs. 


Why costs vary 


There is no such animal as a “standard” patent, costing 
X dollars. Each invention must be judged on its own be- 
cause it will have unique marketing possibilities as well as 
development costs and, like development costs, patent 
costs vary with the amount of effort put into the program. 
I'he efficient patent program gears the amount of effort 
spent with the amount required. The trick is to deter- 
mine the effort required. 

It’s fairly simple to determine that maximum effort is re- 
quired. For example, Berle and deCamp in Inventions, 
Patents, and Their Management tell the story of H. James 
Rand and his washing machine. Because his invention 
promised long-term returns and would enter a market 
dominated by giant corporations, Rand decided on maxi- 
mum effort. 

He hired three different patent attorneys to make in- 
dependent searches. A competent firm prepared the appli- 
cation after a study of the searches, then a second firm 
was hired to review the application—as if it were a com- 
petitor trying to break or evade the application. The 
second firm’s report on weaknesses was used to redraft the 
application. The resultant patent was never attacked. 

This “maximum effort” cost $30,000. But Rand sold 
an option on the patent for $149,000, then received an 
additional $500,000 in cash plus a minimum royalty agree- 
ment of $200,000 a year (if earned) for 20 years. The 
Bendix Home Appliance Co marketed the machine as the 
Bendix Economat. 

Rand’s is an unusual case, but it points up the value of 
early patent evaluation so that the patent can be planned 
as part of the keel-laying process instead of, as in many 
cases, part of the ceremony of cracking the bottle of 
champagne across the bow when the ship is launched. 

The opposite extreme—that of not requiring patent pro- 
tection—is also fairly simple to determine. If the returns 
will be short-term and development expense low, such as 
with hula hoops, you ordinarily needn’t bother with a 
patent. By the time vour patent position can be developed, 
the fad is over. 

The large area between the extremes of maximum and 
no effort (most cases) is where business judgment must 
be an important part of the evaluation. If the inventor 
knows the prior art from previous patent experience and 
searches, he can reduce patent cost considerably. One 
recent case involved the development of a new chemical 
process by inventors who did know the prior art from 
previous patent experiences. The application was pre- 
pared and filed for a total cost of $350. On the basis of 
the application, the inventors raised $750,000 to build a 


58 


factory for the production of chemicals in accordance with 
their process. 

Not everyone knows the prior art. One inventor, work- 
ing on a wire transport for computer read-in, made a fairly 
thorough investigation of available equipment and of com- 
puter literature, and assumed he had a clear field. One man- 
vear of engineering later, the patent attorney was called 
in. He made a search which uncovered an identical struc- 
ture invented about 100 years ago to handle a tricky 
threading problem in fabric mills. Patent possibilities went 
out the window. An early evaluation (which includes a 
patent search) might have saved that man-year of time. 

A case being tried right now involves a process for 
making printed circuits. The prior art being cited is from 
the 1700s. Someone at the time made glass globe lamps 
containing a fancy copper design by etching the copper 
from a pattern. 

The problem of searching the art of different fields for 
related problems is large and becoming larger. Patents 
are now classified in over 50,000 subclasses. This means 
a good strong patent takes a lot of searching and a lot of 
ingenuity on the part of the searcher. Careful early evalua- 
tion will save money by limiting the extensive search to 
the few occasions when it’s really needed. 

However, if you do need a strong patent and don’t 
spend the money for an extensive search, you can bet your 
competitor will when you start suit. Don’t let yourself 
get caught in the following hypothetical situation: 

You file an application without adequate investigation. 
You license several companies to make your product and 
royalties start to roll in. Then an unlicensed company 
starts manufacturing an identical product. When you 
start waving your patent, he produces prior art which was 
unknown to you. Your claims are too broad in view of 
the art, even though they did not need to be so broad to 
cover the invention. Now you are faced with a dilemma. 
If you don’t sue, your licensees will stop paying royalties, 
yet, based on your knowledge of the unlicensed com- 
petitor’s strong position, you know you will probably lose. 
So you sue, in the hopes that a judge will interpret your 
claims to escape the prior art, and still cover the invention. 
The cost—tens of thousands—just to save a relatively small 
search expense. 


A guide to evaluation 

Each company or individual should establish his own 
patent evaluation program. It needn’t be highly struc- 
tured or formal, although it can be, but questions must be 
asked about market potential, expenses, etc, and at the 
correct time. Many companies have set up criteria for 
new products (certain predetermined conditions must be 
met, such as a minimum percentage return on sales, etc). 
The individual professional inventor doesn’t usually rely 
on formal steps, but he does evaluate. 

In addition to the usual criteria that go into market 
evaluation, these patent factors should be considered: 


e The novelty of the development. Adequate budgeting 
for necessary searches should be made. 


e An evaluation of possibility of infringement of pro- 
prietary rights of other parties. 
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TYPICAL PATENT RATING SCALE Z 
Preliminary 


Patent 
Budget 


Development Explanation of Rating 
Rating 
A Several development paths open; 

high development expense anticipated; 
long-term returns possible 
Low development expense; long-term 
returns possible 
Low development expense; major tech- 
nical advance; returns not predictable 
at present 
Improvements — patent consideration 
only involves over-all patent position. . 
Returns independent of patent aspects. 


$3000 
$2000 


$1000 
$500 





e Estimated costs of patent program which will be 
added to development costs for budgeting. 


In early stages, information can be broad, general. A 
quick and inexpensive search at this stage often prevents 
further expenditures of development effort. As the need 
for more exact information increases, precision of evaluat- 
ing can be increased. By knowing the costs of the program, 
the necessary money can be budgeted in advance, and be 
available when necessary. Whether you are head of a new 
product group and must sell top management on the need 
for funds, or an individual inventor trying to raise financial 
backing, it is easier to raise the total cost of the project in 
one chunk, than to keep coming back for smaller bundles 
of money as unforeseen expenses arise. 

The accompanying table shows a rating system used by 
one medium-size corporation as part of its internal patent 
program. Periodically all inventions are evaluated for the 
purpose of selecting the few for further development. At 
this time the developments are rated simultaneously on 
the rough patent scale and budgeted for anticipated patent 
expenses. If you decide to make a similar table to rate 
your new products, be sure to scale the budget figures to 
your own needs. . 


ee 
ihid 


EDITOR’S NOTE: One element of a complete product 
evaluation is patent protection, as detailed above. For the 
rest of the story see: 
Does Your New-product Idea Measure Up? May 9’00, p 56— 
Among all the candidates, how do you choose the “right” 
one? Authors present a technique that cuts guesswork— 
analyzes a number of promising ideas throughout their 
development, then methodically eliminates the weaklings 
that can’t meet predetermined standards. 
The Yardstick for Research Success, Oct 19 '59, p 35—Dis- 
cusses three indices of new-product profitabiltiy: return on 
total sales, return on investment, and cash flow. 
A Dollar-and-Cents Evaluation of New Products, June 29 '59, 
p 21—Offers a system based on four parameters: average 
development cost per year, years of development time, 
average profit per year of product life, years of market life. 
The Economics of Research and New-product Planning, 
March 9 ’59, p 42—Stresses importance of objective an- 
alysis. Shows how three different companies tackle the 
problem. 
Pre-development Planning: Four Steps to Low-risk Prod- 
ucts, Aug 11 ’58, p 32—Tells how these steps, if they pre- 
cede product acceptance, will narrow the choice to the 
few ideas with better than average chance for success. 
Product Development, a Running Start, Sep ’55, p 179—Pre- 
sents the case for an efficient, well-organized product-plan- 
ning committee—to control accumulation of data, perform- 
ance specs, cost estimates, sales volume, and service life. 
—Frank Hall 





Now available, your review of 
PATENT PROBLEMS 


A combined reprint of 19 articles, 
48 magazine-size pages covering the 
patent laws both here and abroad 
and how they operate for inventors 
and corporations. 


to: 





Copies of this combined reprint are available at $1.50 
each, including postage. Send order with remittance 


Reader Service Department 
PRODUCT ENGINEERING 
330 W 42nd St, New York 36 


WHAT HAPPENS TO PATENT APPLICATIONS? 
PATENTS AND THREE NEW LAWS 
WHERE IDEAS GO BEGGING 
WHEN IS AN IDEA WORTH PATENTING? 
ARE PATENTS ANY GOOD? 
THAT PATENT AGREEMENT—SHOULD YOU SIGN? 
THE LITTLE MAN CAN'T PROTECT HIS PATENT 
MAKING MONEY WITH PATENTS IS TOUGH— 
BUT NOT IMPOSSIBLE 
and many more 
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HELICALS and 
AS SPIRAL GEARS 


SEND FOR GS. technical data, free! 
See where and how we mass « .Precision-made of any material— 


pres og Soa = se ss to uni- 

formly fine tolerances. Folder con- 

orm >} Netmer st Seal Gan, With famous G.S. super uniformity! 

a a as “y -e yy 

and Circular Pitch Tables. Ask for . . ioe = Tes . 

gear caby on company shalloucrs, Whatever basic material your application calls for, Gear Specialties can give you 

please! Helicals and Spiral Gears of consistently superior quality, made with the precision 
for which G.S. is famous. That means your production isn’t slowed down by 
rejects or imperfections—and your product will perform smoothly and efficiently 
in the hands of your customers. 


It's this unvarying G.S. quality—backed by unsurpassed experience, craftsman- 
a¢ ship, equipment, production control —which leads top-name manufacturers in all 
iS divisions of industry to make G.S. their Number One source for not only Helicals 

and Spiral Gears, but for Fine and Intermediate Pitch Gearing of all types, in 


4 


ME: ~ 
: a ER all quantities. 
Cs EE E quanti 
S LRAILAS Get your Gear job done better—put G.S. in your picture now! 


Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


scm) 724 cfieying in all Geang/ 
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DESIGNING FLAT SPRINGS 
=width and thickness 


Simplifying factors fit 8 types of single and laminated 


flat springs to same nomographs. Two more nomographs, 


covering spring rate and unit resilience, will appear in 


the July 31 issue. 


WILLIAM GRIFFEL 
Ordnance engineer 
Picatinny Arsenal 


Fat springs are like beams. Their common configura- 
tions correspond to the cantilever beam, simple beam or 
constant-strength beam. Springs with constant strength 
have varying thickness or width, so that a load produces 
the same stress at every cross-section. As a result, they 
are lighter and can deflect farther than a spring with 
a uniform cross-section and the same strength. 

When a single spring is too wide, a narrower lami- 
nated spring can be used instead. Since it approximates 
the shape of a constant-strength beam, the laminated 
spring gives long travel combined with high strength. 

The nomographs below solve for thickness h = 
CSL*/Ey, and width b = C,FL/Snh’. Thickness and 


width factors shown in the table fit all eight springs to 
the nomographs. 


EXAMPLE I: A Type E steel spring will carry a 750-Ib 
load without deflecting more than 14 in. Max allowable 
stress for the material is 50,000 psi; modulus of elastic- 
ity is 30 x 10°. If the spring is 26 in. long, how thick 
and how wide will it be? 


Solution: From the table, under Type E, C ee ae 
3, and L = 26/2 = 13. Draw four lines on Nomograph 
i he} 


I to find spring thickness h = 0.22 in. Continue on to 
Nomograph II and find width b = 12 in. 





Single Leaf Spring 





SYMBOLS 


= Width of flat spring, in. 
’ = Thickness factor 





A Fy gh 
om 

















= Width factor 
= Modulus of elasticity, 





psi 
’ = Load, lb 
= Thickness of flat spring, 











in. 
= Length of cantilever 
spring; half-length of 











simple beam spring, in. 
Number of leaves 











Maximum allowable 








Laminated Springs 


stress, psi 
= Deflection of spring, in 
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continued, page 63 


knife attachment 


CUTTING 


Compact Solutions 
with Ledex 
Rotary Solenoids 





een 


extruder 





SORTING 


trap door 


ont 





oOxX 
wea I 


} Lom] 





fee eeeee 


solenoids 





The examples shown above have one 
thing in common. They fit into com- 
pact space. Design engineers, for ex- 
ample, often find that a Ledex Rotary 
Solenoid will fit into one-quarter to 
one-half the space of a straight pull 
solenoid. 

This compactness results from the 
unique Ledex design which converts 
an efficient short axial stroke into a 
high torque to size rotary motion. A 
more uniform force is produced 
throughout the stroke, making use of 
otherwise wasted energy at the end 
of the stroke. This rotary motion can 
be used directly as in the cutting and 
sorting examples above, or can be 


knife 


LEDEX 
Rotary 
Solenoid 


Bees, 

















High-torque-to-size rotary motion 
High-thrust-to-size piston motion 
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converted into linear motion, as in 
the punching example. 

Ledex Rotary Solenoids come in 8 
compact sizes, with operating volt- 
ages from 3 to 350 VDC. Choice of 
over 250 stock models ready for im- 
mediate shipment. 

Other Ledex products are ready to 
go to work as compact solutions to 
your actuating, stepping or circuit 
switching applications. Write for lit- 
erature mentioning application to 
Ledex Inc., Dayton 2, Ohio; Mars- 
land Engineering, Ltd., Kitchener, 
Ont.; NSF Ltd., 31 Alfred Place, 
London, Eng.; AEMGP, 115 Ave. 
Clement, Boulogne, France. 
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FLAT SPRINGS continued 
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I—THICKNESS 


Maximum allowable stress Sxl0°, psi 
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Thickness h, in. 
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Thickness factor C 














Deflection y, in. 
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Modulus of elasticity Ex 10§ psi 


Length L, in. 
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SIGNIFICANT COMPONENTS 
MATERIALS, PROCESSES 


eka! \ moressed Lhe . + 


' 
2-2, 222 = 1.110% 
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Bronze-coated bearing rods... 
used in hardened steel bushings for linear 
applications consist of bearing bronze 
fused on surface of AISI 1060 steel rods, 
heat treated to 213,000 psi. Fusing is 
done by hi-temp spraying operation which 
forms a coating of controlled porosity for 
high lubricant retention. Instead of being 
confined to bearing area within a bushing, 
bronze bearing material is put on large 
area of the shaft, thereby reducing wear. 
Since porous surface maintains lubrica- 
tion over entire length of stroke, friction 
losses are reduced and stick-slip or chatter 
are frequently eliminated. Coated rods 
also are said to be rustproof and nickproof 
since raised material around a nick is soft 
and is promptly burnished smooth by hard 
steel bushing. Available in diameters of 
3, 1, 14, 14, 14, 2, 24 and 3 in. Diameter 
tolerance up to 2 in. is +0.0000, —0.0005 
in.; for 2 in. and over, +0.0000, --0.0007 
in. From stock at prices ranging from $.20 
per in. of length for 3-in.-dia size to $1.40 
per in. of length for 3-in.-dia size. Thom- 
son Industries Inc, 1029 Plandome Rd, 
Manhasset, NY. 

Circle 300 on Reader Service Card 


Self-locking cable strap... . 

is inserted in a blind mounting hole and 
securely locked by thumb pressure with- 
out tools. Metalized gray plastic construc- 
tion is said to provide high electrical pro- 
tection; chemical, corrosion and wear 
resistance; and high strength and vibration 
characteristics. Installed strap seals mount- 
ing hole. Available this summer will be 
six stock sizes that mount in }- and ¥-in. 
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holes, support 4- to %-in. cable and lock 
into Ys-in. panels. Currently from stock: 
two sizes that mount in }-in. holes—one 
which supports 4-in. cable and other, 
Ys-in. cable. Price per 1000 units will 
range from $10 to $19. Now-in-stock sizes 
are priced at $13 and $16 per 1000 units. 
Budwig Mfg Co, PO Box 4212, Glen- 
dale 2, Calif. 

Circle 301 on Reader Service Card 


Minaturized potentiometer . . . 
has electrical element in front of mount- 
ing panel, entirely contained within op- 
erating knob. Knob also functions as 
moisture- and dustproof housing for unit. 
Terminations—either wire leads or solder 
lugs—are brought out through rear of 
mounting bushing and are sealed. Available 
in resistance range of 10 to 10,000 ohm, 
wire-wound unit is rated at 4 w at 104 F. 
Taper is linear. Resistance tolerance is 
+10%, unless closer tolerance is specified. 
Needs no additional gasketing or encap- 
sulation for installations requiring weather- 
proofing. In pressurized equipment, unit 
forms seal with mounting panel without 
need for bellows assemblies. Priced at 
approx $2, depending upon quantity. De- 
livery is normal cycle. Clarastat Mfg Co 
Inc, Dover, NH. 

Circle 302 on Reader Service Card 


Buffed stainless strip . . . 
has highly reflective finish on both sides. 
In-line buffing after processing is said to 
produce not only uniform finish, color, 
shading and reflectivity but also improve 
corrosion resistance. Available in coils up 
to 264 in. wide, thicknesses from 0.012 
to 0.080 in. at no increase in price over 
common stainless steel strip. Delivery 
ranges from stock to 4 wk. Universal- 
Cyclops Steel Corp, Bridgeville, Penna. 
Circle 303 on Reader Service Card 


Servo-controlled galvanometer 
replaces usual D’Arsonval-type force bal- 
ance system with a position-sensitive servo 
system employing a precision potentiom- 
eter. Signal fed into the device is compared 
to a voltage obtained from the feedback 
potentiometer. If the meter movement 
position does not correspond to the posi- 
tion called for by the magnitude and 
polarity of the input signal, a difference 
voltage or error exists. This error then is 
amplified by a self-contained transistor- 
equipped amplifier which drives move- 
ment. Response of 50 millisec is achieved, 
since system operates with substantially 
higher torque-to-inertia-ratio than conven- 
tional servo system. Power required for 
position indication is 1 w; max accelerat- 
ing power is 1.5 w. Full scale accuracy is 
stated at 0.25% in any position. Unit 
allows for continuous reading electronic 
meter-relay action with full-scale dual limit 
settings. There is said to be virtually no 
dead zone at limit positions, and a tight 
repeatability of 0.15% is achieved. De- 
livery in 4 to 6 wk. Computer Instruments 
Corp, Servometer Products Div, 92 Madi- 
son Ave, Hempstead, NY. 

Circle 304 on Reader Service Card 


Limit switch .. . 
can be adjusted from 20° to 370°. Flat 
spring fastened to T-lever can be over- 
ridden without being overstressed. Operat- 
ing torque is 0.5 oz in. and capacity, 5 
amp, 230 v ac. Priced at $24.50 each in 
quantities of 1-9; $22.05 each in quantities 
of 10-24; $19.85 each in 25-49 quantities 
and $18.85 in 50-99 quantities. Delivery 
ranges from stock to 2 wk. Gap Instrument 
Corp, S. Main St, Newton, Conn. 

Circle 305 on Reader Service Card 


Neoprene-asbestos gasket 


material . . . 

is for service against hot or cold oils of 
various types in fuel, lubrication and hy- 
draulic systems. Has compressibility of 
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35% at 1000 psi and 45% at 5000 psi, 
which is said to compensate for rougher 
flange surfaces than can be tolerated nor- 
mally. Despite high compressibility, ma- 
terial reportedly has excellent resistance 
to stress relaxation and resultant loss of 
bolt torque. Typical properties include: 
longitudinal tensile strength, 2100 psi; 
transverse tensile strength, 1100 psi; thick- 
ness increase in ASTM oil No 3, 5 hr at 
300 F, 5%; and flexibility factor, 16 hr at 
280 F, 10. Supplied in commercial quan- 
tities at price about 60% as high on an 
area basis as beater process neoprene-asbes- 
tos sheet currently available. Rogers Corp, 
Rogers, Conn. 

Circle 306 on Reader Service Card 


Hydraulic power unit. . . 
is completely self-contained control com- 
prising a hydraulic gear pump, relief valve, 
3- and 4-way control valves and _ tank. 
Pump delivers up to 24 gpm at pressure to 
400 psi and shaft speeds to 1800 rpm. 
Tank has capacity of 0.4 gal., with addi- 
tional oil capacity available to system when 
double-acting cylinders are used. Less than 
4 hp operates unit at max pressure. Meas- 
ures 5 in. OD and 102 in. long, including 
shaft extension from end cover. Requires 
less than 160-cu-in. space when installed 
and weighs less than 10 Ib (dry). Hein- 
Wermer Corp, Waukesha, Wis. 

Circle 307 on Reader Service Card 


Stainless steel spring wire . . . 
has tensile strengths up to 100,000 psi 
higher than music wire in 0.075-in. size. 
Min tensile strength of 0.195-in. material 
is 290,000 psi, compared with 245,000 psi 
for music wire of that size, while tensile 
strength of 0.004-in. material is 500,000 
psi, compared with 439,000 psi for music 
wire. Tests using 0.125- and 0.075-in. 
wire on automatic coiling machines show 
that a spring index as low as “3” can be 
achieved without breakage. Stainless wire 
is an unbalanced semiaustentic alloy 
originally developed for heavy wire sec- 
tions fabricated from bar, billet or plate 
stock. Typical analysis is: 0.142% carbon, 
1% manganese; 0.027% phosphorous, 
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0.013% sulphur, 0.32% silicon, 15.65% 
chromium, 4.38% nickel, 2.68% molyb- 
denum, 0.12% copper and 0.124% nitro- 
gen. Modulus in torsion at room temp is 
11 to 114 million psi. Density is 0.282 
Ib/cu in. Modulus of elasticity ranges 
from 29.3 million psi at 80 F to 24.6 
million psi at 800 F. From stock in 
diameters from 0.003 to 0.195 in. Na- 
tional Standard Co, Dept RDT, Niles, 
Mich. 

Circle 308 on Reader Service Card 


Rapid curing epoxy adhesive 
cures in 60 sec at room temp and can be 
accelerated to 45 sec with use of infrared 
heat. Suitable for automatic meter-mixing- 
dispensing units in rapid production line 
work and bonds metal to metal, plastic to 
metal, plastic to plastic or any other porous 
or nonporous surfaces. Available in 8-oz 
trial kits at $6. Allaco Products, 238 
Main St, Cambridge 42, Mass. 

Circle 309 on Reader Service Card 
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Recirculating roller bearing 
has coefficient of friction as low as 0.00025 
under 500-Ib load and 0.25-in.-per-min. 
linear motion—or #th that of other bear- 
ings of this type. Designed around a re- 
circulating cage with positive roller 
guidance between lipped raceways. Cage 
maintains uniform spacing of rollers, elim- 
inating rubber friction; ends _ erratic 
performance at low speeds, caused by 
sliding, skewing and binding of rollers; 
and pulls unloaded rollers around bearing 
raceway. Approach ramp in roller path 
permits rollers to feed freely into the load 
zone. Suitable for vertical or horizontal 
linear reciprocating motion of machine 
elements or slides of precision machine 
tools. Bearing, 14 x 14% x 34 in., weighs 22 
oz. Currently made to order; from stock 
in future. Kaydon-Engineering Corp, 
Muskegon, Mich. 
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Reversible gearmotor . . . 

uses ball bearing-equipped motor and gear- 
head to provide instant reversing; output 
speeds from 0.3 to 500 rpm; low sound 
level; and torque up to 250 in.lb at 10 
rpm. Available in 45-hp, 220-v, 3-phase 
and Ys-hp, 115-v, single-phase models. 


Gearhead has carbo-nitrided, special cut 
alloy steel generated gears and pinions 
which are said to assure extremely long 
life. All gear and pinion assemblies are 
copper-brazed for concentricity. New Eng- 
land Gear Works Inc, South End Rd, 
Southington, Conn. 

Circle 311 on Reader Service Card 


Compression spring filter .. . 
is based on two interwound springs, one 
wire coiled around the other. This is said 
to allow precision spacing and spring-apart 
cleaning action with automatic return to 
original filter pattern. Available in three 
models for pressurized pipelines, suction 
tubes and immersion pumps, unit strains 
water-thin to high viscosity materials. Four 
available elements have filter action com- 
parable to 20, 40, 60 and 100 mesh 
screens. Medium-pressure model handles 
line pressures of 1000 Ib. Non-collapsible 
element performs at differential pressures 
exceeding 100 psi. Chrom-O-Lite Co, 
2701 E 78th St, Minneapolis. 
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Air-hydraulic cylinders . . . 
are rated at 250-psi air and up to 2400-psi 
hydraulic. Have both cushion adjustment 
and ball check flush in cylinder end plates, 
saving space and eliminating clearance 
problems. Removable cartridges are self- 
contained units with compensating _lip- 
type wiper seals, self-adjusting multiple- 
lip rod seals and extra long bronze bearings 
that provide max rod support when piston 
rods are extended. Available in 11 bore 
continued on page 66 





@ Versatile Hansen SYNCHRON Timing Motors 
have proved more dependable in meeting im- 
partial test requirements than competing motors. 
Such tests prove that Hansen SYNCHRON mo- 
tors deliver peak operating efficiency continuous- 
ly for as much as 112 years, and longer. 
Each of the 4 Hansen SYNCHRON Timing 
i Motors shown here gives this kind of perform- 
your special ance ... and one could be the solution to your 
P ° timing problem. Some of the wide variety of 
timing commercial and industrial applications include: 
timing machines; telemetering and transmission 


solutions to 


applications ... equipment; cam and valve switches; heating and 


air conditioning devices; recording thermom- 


HANSEN eters; television cameras and equipment; and 
many others. 


Self-starting and self-lubricating, these Hansen 
) SYNCHRON Timing Motors operate efficiently 
in any position. They pull from 8 to 30 in./oz. 
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guaranteed torque ... at temperatures ranging 

TIMING from —40°F to +140°F and at speeds from 0.8 

to 600 r.p.m., 0.8 to 120 r.p.h. ... in clockwise 

MOTORS or counterclockwise rotation. More than 200 
types of output available. 


HANSEN ENGINEERING 

Your quickest and best solution to special timing 
application problems can be given by someone 
experienced in that field ... an area in which 
Hansen engineers have been concentrating for 
more than 50 years. 

For help on specific timing application or design 
problems, make use of the specialized experience 
of Hansen engineers. 


SLO. MOTION MAGNA TORC HI. TORQUE 
1 ern oc moTOR 20 IN. OF 


HANSEN REPRESENTATIVES: 


THE FROMM COMPANY | 
5150 W. Madison, Chic 


H. C. JOHNSON 
Rochester, N.Y. * 
Binghamton, N.Y. 


ELECTRIC MOTOR ‘ 
” A cal s & eS Coklond, ‘Califora * (WEbster 3-7591) 


MANUFACTURING WINSLOW ELECTRIC CO. 
COMPANY, INC. New York, N.Y. * Chester, Conn. 
Philadelphia, Penn. * Cleveland, Ohio 


2.48, 1 2 N N ANA 
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sizes from 14 through 14 in., with 25 
mounting styles and wide range of piston 
rod diameters. S-P Mfg Corp, 30201 
Aurora Rd, Cleveland 39. 

Circle 313 on Reader Service Card 


Torque type locknut .. . 
is one-piece, all-metal, reusable fastener for 
applications where there is severe vibration 
or heavy shock loading. Eliminates need 
for heavy auxiliary locking devices, such 
as cotter pins, washers, double nuts, etc. 
Lock is developed by deflecting top threads 
slightly out of their true helix. Starts freely 
on bolt until deflected threads are reached; 
then requires wrenching into final position. 
Nut locks in any position on bolt, provided 
a min of 1 to 14 bolt threads protrude 
beyond top of nut. Available in wide 
range of sizes and materials. MacLean- 
Fogg Lock Nut Co, 5535 N Wolcott Ave, 
Chicago 40. 

Circle 314 on Reader Service Card 


Disk-type check valve .. . 
is housed in standard hex nipple and be- 
cause of open type construction is said to 
have high flow characteristics. Opening 
pressure is 2 psi. Made of brass with 
Buna-N O-rings and stainless steel spring 
and disk. From stock in }-, @- and }-in. 
NPT sizes. Prices start at $3.50 for 4-in 
size. Bodner & McDermott Mfg Co Inc, 
19 Beechwood Ave, Mt Vernon, NY. 
Circle 315 on Reader Service Card 


3-way brass miniature 
solenoid valve. . . 

handles differential pressures from 0 to 
200 psi or up to 500 psi for special applli- 
cations. Available in  normally-closed, 
normally-open, directional and free-venting 
versions. Small size, yet same flow capac- 
ity and working pressure ranges of larger 
conventional 3-way solenoid valves are 
made possible by improved flux path and 
heat dissipation. Weighing only 15 oz, 
complete valve is 34% in. high over-all. 
Brass body is § in. deep, 1¥% in. dia. Body 
orifices of #s, te, #2, $ and #2 in. dia have 
Cv factors of 0.05, 0.12, 0.21, 0.32 and 
0.41, respectively; upper orifices of Ys and 
#2 in. dia have 0.08 and 0.12 Cv factors. 


Standard valve handles liquids and gases 
continued on page 68 
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Improved 

Tie-Rod Type* 

Series 105A (Heavy-Duty) 
Hydraulic 2000 psi 

3000 psi non-shock 
Bulletin 105A 


Meet JIC Standards 


With the introduction of the new O-M Series ‘'K,” 
Square Head Air Cylinder, we can now supply 
the right air or hydraulic cylinders for your specific 
applications on low or high pressure systems. 
Ruggedly constructed of the highest quality mate- 
rials, accurately machined to close assembly 
tolerances, O-M Cylinders operate with high 
efficiency and are quickly and easily maintained. 

Whether your spec’s call for a cylinder for a 
single operation or a variety, of cylinders for a 
sequence of operations under continuous auto- 
matic cycling, there is an O-M Cylinder to meet 
your réquirements. O-M Cylinders are individually 
tested at the factory and are available with stand- 
ard or oversized rods, completely interchangeable 
parts and mounts. a 
oe 

Mail coupon TODAY for latest Bulletins 
showing construction and dimensional 
details, engineering drawings, capacity chart 
and mounting data. 
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Internal Key 
Tie-Rodless Type * 
Series 101A 

Air-150 psi-up to 

1500 psi Hydraulic 
Fits where others won't 
Bulletin 101A 


» NEW 
SERIES “K” 








(-------— 


f 
I 
al 


ORTMAN-MILLER MACHINE COMPANY 
15 143rd Street, Hammond, Indiana 


Send Bulletins 


[) 1014 [ 1054 [] 107 [) 108 [J 115 


NAME POSITION __ 





COMPANY. 








ADDRESS 





l 

I 

1 

! | 

[_] Have representative call 
l 

I 

I 

I 

l 


CITY. ZONE STATE 





ee 
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. continued 


from —45 to 150 F; special models from 
—60 to 350 F. Operate time, in any 
position, is 8 to 12 millisec. Burst pressure 
is rated at 6000 psi. Standard model is 
bubbletight; special models available for 
not over 1-micron leakage. Coil voltages 
ire 6 to 440 v ac (50 to 60 cps); 6 to 220 
de. Prices are said to be lower than 
larger solenoid valves of comparable per- 
formance. Also available are 2-way, nor- 
mally-open and normally-closed versions. 
Allied Control Co Inc, Valve Div, 2 East 

End Ave, New York 21. 
Circle 316 on Reader Service Card 








Gage pulsation damper .. . 
is suitable for use on pumps, compressors 
and other pulsation-producing, air, gas or 
liquid-handling equipment within limit of 
10,000-psi operating pressure. Said to ef- 
fectively smooth out pulsation, reduce gage 
flutter, protect gage mechanisms from ex 
cessive wear or destruction and maintain 
calibration accuracy. Uses a variable orifice 
which permits full pressure measurement 
but prevents surge or shocks by throttling 
abrupt pressure changes of large or small 
amplitude. Variable orifice can be extern- 
ally adjusted without disconnecting line or 
gage. Available in 4- and }-in. sizes. 
Kunkle Valve Co, 121 S Clinton St, Ft 
Wayne, Ind. 

Circle 317 on Reader Service Card 


Motor mounts... 

are all-welded, tension-controlling bases 
with freely movable carriages. Said to elim- 
inate excessive wear on belts and bearings 
by automatically providing proper amount 
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of belt tension even under heavy starting 
loads. Adjustment, when necessary, can 
be made while operating under load by 
turning a screw. No bolt or nut is dis- 
turbed and initial pulley alignment is 
maintained. Available in three series: 
Series 100 which has self-contained spring 
to control belt tension and compensate 
for belt stretch, supplied in standard and 
vertical types for 19 NEMA frame sizes 
from 56 through 326-U; series 200 for 
use with spring-loaded, variable-pitch pul- 
leys in same NEMA frame sizes as 100 
series; and series BB which accommo- 
dates larger motors and in which motor 
carriage rides on linear ball bearings that 
extend length of carriage. Latter series has 
two models—one for NEMA frame sizes 
364 through 505 and other for sizes 
364-U through 445-U. Manheim Mfg & 
Belting Co, Manheim, Penna. 

Circle 318 on Reader Service Card 


Plug valve... 
is free-turning, two-way, full-flow, non- 
freezing and non-galling unit that rotates 
360°. A quarter turn of solid tee head, left 
or right, opens and closes valve. Comprises 
three cast brass parts—body, plug and 
combined nut and washer—Teflon seal 
rings and Buna-N O-rings. Said to pro- 
vide bubble tight shutoff and leakproof 
service even after 50,000 or more cycles 
at 0 to 125-psi pressure. Temp range is 
up to 250 F (with Viton O-rings, up to 
400 F). Available in 3- through 2-in. 
sizes. Hays Mfg Co, General Products 
Div, Erie, Penna. 

Circle 319 on Reader Service Card 


Fancooled motors .. . 
are totally enclosed, fractional hp units 
which are suitable for applications where 
dust or dirt is prevalent. Cooling is ac- 
complished by an outboard fan directing 
an air stream over motor. Available in 
ratings from & to 1 hp in NEMA-56 
frame size, units meet NEMA standards 
in capacitor-start and polyphase single- 
speed and split-phase single and two- 
speed designs. All are rated continuous 
duty, 55 C rise. General Electric Co, 
Schenectady 5, NY. 

Circle 320 on Reader Service Card 


Cam-action drawer handles . . 
allow positive connector engagement and 
locking in racked electronic chassis. Each 
handle has recessed lever which cams last 
}-in. drawer travel with a mechanical ad- 
vantage of 6:61. From stock at approx 
$18 per pair. Jonathan Mfg Co, 720 E 
Walnut Ave, Fullerton, Calif. 

Circle 321 on Reader Service Card 


Bellows seal valves... 
handle rare and dangerous fluids at ex- 
treme temperatures and pressures. Units 
basically are forged stainless steel bodies 
with inert arc welded bellows assem- 
blies and include gasketed construction, 
as well as completely welded valves. 
High-pressure version is rated for opera- 
tion at 2000 psi and to temps of 600 F. 
Lower-pressure version is rated at 400 psi, 
up to 350 F and has replaceable Teflon 
seats and gaskets. Extra safety margin is 
provided by union bonnet construction 
combined with back seating and true sec- 
ondary packing system. Each unit is 
helium leak-tested in production, with a 
max allowable leakage of only 0.0005 
micron cu ft per hr. Hoke Inc, 1 Tenakill 
Pk, Cresskill, NJ. 

Circle 322 on Reader Service Card 


Two-way solenoid valve .. . 
is for normally open operation (valve 
opens when solenoid is de-energized) at 
pressures to 500 psi. Supplied in 4-in. 
pipe size, with brass body, integral seat 


and Teflon disk. Handles air, water or 
light oil at temps to 212 F. Standard 


continued on page 71 
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Morse has an answer 
to every industrial drive problem under the sun 


From oil rigs, boats, and cars to missiles, mowers and alone include stock gears, roller chain, silent chain, ‘‘Timing'’® 
machinery—look first to Morse for transn on of motion Belt, and Hy-Vo® Drives. You'll find your Morse man in the 
or power. You'll get impartial engineering help and imme- Yellow Pages. Or write: Morse Chain Co., Dept. 4-71, Ithaca, 
diate delivery on a complete ra oducts: Basic Drives, N.Y. Export Sales: Borg-Warner International, Chicago 3, 


Speed Reducers, Couplings, and tche Basic Drives Ill. In Canada: Morse Chain of Canada, Ltd., Simcoe, Ont. 


a» BORG:+ WARNER INDUS TRY 
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SPECIFY 


MOTOR PROTECTORS 
a ie a Another fine example 


_of MOLDING CRAFTSMANSHIP by America’s 


STANDARD EF orn thet 
| ioneer Plastic Molding Organization. 
|B) - & ‘ ts ne i’ | Leather textured, and displaying other fine details that 


| only a molder of Sinko’s many years of experience and 


know-how can successfully execute. 


And this wealth of experience can also result in definite 


savings for you in producing your molded parts. 
Write TODAY for illustrated Brochure! 


WE MOLD ALL THERMOPILASTICS . . . from 2 to 175 oz. 


Offices in Principal Cities Throughout the United States 
CIRCLE 204 ON READER SERVICE CARD 


LASTING 

RELIABILITY... . 
ONE SENSOR DOES 
THE WORK OF MANY 


j 


TORQUEMETERS 


i ( 


/ 


PRODUCTION The Model 601 Rotiform Torque- 
meter, with its infinitely adjust- 

INSPECTION able range feature, permits 
LABORATORY observation of smaller torque 
increments at low torques and 

enables each sensor to cover a multitude of ranges. Over 
200 interchangeable sensors are available with maximum 
torque ratings ranging from .015 oz-in to 6000 Ib-in. The 
sensors detect torque at speeds to 65,000 rpm without 
physical contact with the rotating shaft. With factory 
calibration continuous display on the indicator is within 
2% accuracy of selected full scale reading. Features in- 
clude: simple compensation adjustment for ambient con- 
ditions and internal aging; sensor range changed at panel 
without calibration; sensor design permits either base- 
WRITE FOR CATALOG mounting or overhung end-mounting; solid state electronics. 


MECHANICAL INDUSTRIES ROTIFORM 
PRODUCTION CO. a 


219 ASH ST. * AKRON, OHIO 
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voltage is 115 v dc, 14.9 w, continuous 
duty. Priced at $100 in quantities of 1 
to 5. Delivery in approx § wk. Automatic 
Switch Co, Florham Park, NJ. 

Circle 323 on Reader Service Card 





Stainless, aluminum handles 
are available in 3-, 4- and 6-in. lengths 
and in either bright or non-reflective black 
Matching ferrules are included 
in line. All models are ¥s-in. dia, have 
]4-in. finger clearance and min _ thread 
depth of ¢ in. Ferrules are ¥% in. dia 
and ;'; in. high. Available after Aug 
1, with prices starting at $.86 each for the 
pull handles and $.15 each for the fer- 
rules. Raytheon Co, Industrial Com- 
ponents Div, 55 Chapel St, Newton 58, 
Mass. 


finishes. 


Circle 324 on Reader Service Card 


Liquid neoprene coating . . . 
dries in minutes, forming a continuous 
rubber film on metal, wood, plastic, con- 
crete and other surfaces. Coating is im- 
pervious to fresh and salt water, oils, gaso- 
line, naphtha, acids, alkalies and other 
chemicals. Reportedly will not peel, blister 
or crack under changing climatic condi- 
tions. Available in pt, qt, 1-gal., 5-gal cans 
and in 55-gal. drums. Has shelf life of 
more than | yr when stored in sealed con- 
tainer. Adhesive Products Corp, 1660 
Boone Ave, New York 60. 

Circle 325 on Reader Service Card 
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Low profile relay .. . 

has seated height of only 0.45 in., making 
it suitable for printed circuit board applica- 
tions. Low profile is achieved by posi- 
tioning header 90° to a side mounting 
configuration. Micro-miniature unit also 
has plug-in terminal design, with both 
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connector pins and mounting posts ex- 
tending through component board. Per- 
formance features include: dry circuit cur- 
rent requirements of 1 microamp at 1 mv 
with 100 ohm max contact resistance; 3- 
amp contact rating at 32 v de resistive 
load; and 5 millisec max operate/release 
time. Life tests at full load and 257 F 
have exceeded 100,000 operations. Priced 
at approx $14 in small quantities, with 
delivery in 2 to 3 wk. Babcock Relays, 
Div of Babcock Electronics Corp, 1645 
Babcock Ave, Costa Mesa, Calif. 

Circle 326 on Reader Service Card 


Strain-gage pressure 
transducer .. . 
measuring 23 in. dia x 2% in. long, is for 
high-line, low-differential service. Has 
line pressure rating of 5000 Ib with less 
than 1% full range shift from zero to 
5000 psi and withstands 8000 psi with- 
out damage. Differential pressure range 
is from +15 psid to +100 psid. Report- 
edly will not deviate from specifications 
after application of differential pressure up 
to 10 times rated pressure. Combined ef- 
fects of linearity and hysteresis do not 
exceed +0.75% of full range output as 
measured from best straight line through 
calibration points. Has operable temp 
range from —70 to 300 F; compensated 
temp range from —65 to 250 F; and 
thermal sensitivity and zero shift within 
0.01% FR/°F over compensated temp 
range. Both active and reference pressure 
ports tolerate fluids compatible with type 
347 stainless steel. Consolidated Electro- 
dynamics Corp, 360 Sierra Madre Villa, 
Pasadena, Calif. 

Circle 327 on Reader Service Card 


Reluctance synchronous motor 
is 3-in.-dia, 2P unit of open end-ventilated 
construction. Uses Class B material for 
stator core insulation to ground and an 
epoxy “blue gray” varnish treatment for 
windings and shell finish. Continuous 
duty ratings are from 15 to 35 millihp in 
synchronous and through ry hp in split- 
phase, 2P designs. Ratings through Yo 
hp are available in 4P, permanent-split 
capacitor designs. General Electric Co, 
Schenectady 5, NY. 

Circle 328 on Reader Service Card 


Dry-film bonded lubricant . . . 


has useful temp range of from —300 to 


1200 F. Said to have proven effective 
under wide range of severe environmental 
conditions, including 50-hr operation on a 
thrust ball bearing at 840 F and on a 
ball bearing operating at 3500 rpm at 
room temp for 1000 hr. Starting torque 
at —100 F is 12.5 in.-lb, compared with 
126 in.-lb for conventional —100 F grease. 

continued on page 73 


roller chain 
sprockets 


..- When the problem involves 
quality, cost and performance 


Made to A.S.A. standards 
Chain-maker quality 
Precision pitch control 


Controlled concentricity of 
bore, hub, and teeth 


Advanced heat-treating processes 


Face runout minimized by exclusive 
flattening process 


Distributor-stocked 


Got a sprocket problem? Call your Morse 
distributor. He's listed in the Yellow Pages. 


oe BORG WARNER INOUSTRY 


Morse Chain Co., Dept. 4-71, Ithaca, N.Y. Export 
Sales: Borg-Warner International, Chicago 3, III. 
InCanada : MorseChainof Canada, Ltd., Simcoe, Ont. 
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Bundy can mass-fabricate practically anything 


Almost any tubing component you may need— weld® meets ASTM 254; Government 
simple or complex—can be mass-fabricated by Specification MIL-T-3520, Type III. Phone, 
Bundy. If you are planning a new product, write or wire: Bundy Tubing Company, 
Bundy specialists will work with you at any Detroit 14, Michigan. 
time to iron out kinks in 


tubing problems. Or perhaps . Bundyweld, double-walled from 
a single copper-plated steel strip, 


* * * 


Bundy engineers can help 
is metallurgically bonded through 
360° of wall contact. It is light- 
; weight, uniformly smooth and 
tubing components. And : easily fabricated ... has remark- 
when you specify Bundy you ably high bursting and fatigue 


— 


you simplify the design— 
and cut costs—of existing 


5g" 


get superior tubing. Bundy- strengths. Sizes up to %” O.D. 


BUNDY. TUBING COMPANY 


DETROIT 14, MICH. © WINCHESTER, KY. © HOMETOWN, PA. 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, ITALY, JAPAN 
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Can be applied by brushing or spraying 
and air dries to tough, resilient coating in 
1 hr at room temp. Wear life can be 
increased by air drying coating for 30 min. 
and then baking at 180 F for 1 hr. Said 
to be insensitive to liquid oxygen. Alpha- 
Molykote Corp, 65 Harvard Ave, Stam- 
ford, Conn. 

Circle 329 on Reader Service Card 


Polyurethane elastomer . . . 
provides pot life of about 15 min. at 
room temp to pour void-free objects of 
large dimensions. Viscosity at that temp 
is 20/25 poises. System is two component, 
comprising a polyol and prepolymer. In 
hibiting principle controls usually fast re- 
action rate when prepolymer is added to 
filled polyol. When cured (24 hr at 80 
F or 1 hr at 200 F) material has dielectric 
strength of 450 v/mil, high tensile 
strength, resilience, and high resistance to 
tear, abrasion and compression set, oils, 
solvents, oxidation, ozone and low temps. 
Available in qt-, gal.- 5-gal and 55-gal 
containers. Poly Resins, 11655 Wicks St, 
Sun Valley, Calif. 

Circle 330 on Reader Service Card 





Electronic audio programmer 
with separate sound and inaudible signal 
channels, actuates relays automatically. 
Instrument is basically a tape recorder 
with an electronic timing unit which 
enables it to operate cycled motion-type 
equipment such as slide projectors, ani- 
mated displays, etc. with or without sound. 
Inaudible signal can be recorded and 
erased to suit required cycling. Equipped 
with continuous tape magazine and graph- 
ited Mylar tape. Operates on 115/120 v 
ac, has built-in speaker and provisions to 
drive remote speaker and/or audio ampli- 
fier. Contained in metal case with over- 
all dimensions of 6 x 8 x 8 in. Four 
models available. Tecni-Art Engineering, 
PO Box 96, Glendale 5, Calif. 

Circle 331 on Reader Service Card 
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The following special reports are avail- 
able as long as the supply lasts—from 
Reader Service Dept., Product Engineer- 
ing, 330 W 42nd St, New York 36. 
Please enclose remittance; we pay postage. 


Rolling-element Bearings $2 


Ball, roller and thrust bearings—their selec- 
tion, test and analysis of their failures, 
64 p. 


Design with Steel $2 
Latest design data for a wide range of 
steels and alloys for high strength and high 
temperature, 64 p. 


The New Mathematics $2 
Combined reprint of 18 articles with cov- 
erage in depth of the latest math tools of 
systems engineering, 64 p. 


WE and Motor Selection $2 


How to calculate rotational inertia and 
what it means in duty-cycle selection of 
motors and drives, 64 p. 


Engineering Models $2 
Working prototypes as well as 3-D 
“sketches”; here’s how to design and make 
them, 64 p. 


Shortcuts for Longhand Computation $2 


How to get the most from your sliderule. 
How to design nomographs. What's avail- 
able in tabled data 64 p. 


Patent Problems $1.50 


Review of Patent Office procedure and 
discussion of American and foreign laws 
and how they affect inventors, 48 p 


Human Engineering $1.50 


Series of 14 articles with design data on 
man-machine problems and human dimen- 
sions, plus bibliography, 44 p 


Creativity $1 
Combined reprint of 10 articles on the 
facts behind the fad, 32 p. 


Reading, Writing, Reporting $1 
Combined reprint of 5 steps to faster 
reading; 8 steps to better writing; 7 steps 
to better reporting, 24 p. 


Why Don’t They R & D? $1 
Here are 200 ideas. for new inventions not 
now on the market, 64 p. 


9 Lectures on Mechanisms $l 
How linkages and springs may be designed 
to balance loads, transmit forces, feed 
parts, 24 p. 


Manual of Reliability 50¢ 
How to design for reliability, human fac- 
tors, statistical tools; implementing the 
programs, 32 p. 


couplings 


... When the problem invo/ves 
corrosion, cost, lubrication 


Corrosion-resistant 

Cost 20% less 
Lubrication-free 

Safety first 

Easy disassembly 
Standard stock sprockets 
Fractional to 40-hp. loads 
Speeds up to 5,000 rpm. 
Distributor-stocked 


Got a coupling problem? Call your Morse 
distributor. He's listed in the Yellow Pages. 


VARNER INO USTRY 


Morse Chain Co., Dept. 4-71, Ithaca, N.Y. Export 
Sales: Borg-Warner International, Chicago 3, III. 
InCanada : MorseChainof Canada, Ltd., Simcoe, Ont 


a BORG: 
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Another Parco Pace Setter 

Parco’s Research Engineers have done it! Not just an experiment but a fully operational high tensile 
strength bonded part composed of three different materials economically bonded in one operation. 
This unique Parco development now permits the advantages of Tefion’s anti-stick characteristics, low 
friction operation, durability and low wear to be combined with the resiliency of rubber and the 
rigidity of metal. The one last hurdle in Teflon’s universal application ...its lack of resiliency ...has 
now been successfully conquered by Parco Engineers without the use of extraneous springs or com- 
plicated machining. O Consult your local Parco representative today and find out how this unique 
bonding development can help solve your problems. 


Bonded 
Teflon + Rubber+Metal 


in one 
operation 


FLUOROCARBON DIVISION 


PLASTIC AND RUBBER PRODUCTS COMPANY 
2100 Hyde Park Boulevard, Los Angeles 47, Calif. - AXminster 5-4331 


"REGISTERED DUPONT TRADEMARK 
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Advanced Structural Analysis 


S F BORG and J J GENNARO. D Van Nostrand 
Company, Inc, 120 Alexander St, Princeton, 
NJ. 6 x 9, 368 pp. $7.50. 


This book presents comprehensive 
analysis of structural theory and its 
applications. Starting with basic clas- 
sical concepts, the authors develop 
the most recent methods, including 
the principles of slab and shell anal- 
ysis, temperature analysis, torsion, and 
numerical methods. A chapter exam- 
ines a new field of rapidly increasing 
importance: the use of electronic com- 
puters to solve structural problems. 

The first four chapters present a 
detailed discussion of the various 
methods for determining deflections 
and for solving statically indetermi- 
nate structures. The authors then 
explore advanced topics of greatest 
interest today, including the theory 
of arches and deflection theory, nu- 
merical and approximate methods of 
analysis, torsion analysis, limit design, 
and temperature analysis. The rela- 
tion between the so-called exact meth- 
ods and the various approximate 
methods is analyzed. 


Mechanization of Motion 


LEE HARRISBERGER, assoc. prof of mechanical 
engineering, N Carolina State College. John 
Wiley & Sons, 440 Park Avenue South, New 
York 16. 6% x 91%, 363 pp. $8.50. 


Here is a book primarily intended to 
present rational procedures for the 
synthesis of mechanisms. It combines 
the fundamentals of kinematics, the 
techniques of ideation, and new tech- 
niques of analysis. This combination 
is presented as a step-by-step discus- 
sion of logical procedures for synthesiz- 
ing mechanical systems in order to 
satisfy any motion requirement. 


An Introduction to 
Transportation Engineering 


WILLIAM W HAY, prof. of railway civil engi- 
neering, U of Illinois. John Wiley & Sons, 440 
Park Avenue South, New York 16. 6 x 9, 505 
pp. $11.75. 


The book covers that area of trans- 
portation information that lies be- 
tween structural design and engineer- 
ing on one hand and the economic as- 
pects of various transportation means 
on the other. The subject matter of 
this intermediate area is the effects of 
technological factors on movement 
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and the principles involved. A uni- 
fied approach to the problem is 
achieved by cutting across the con- 
ventional boundaries that separate 
railways, highways, airways, etc into 
unrelated problems. This demonstrates 
the common core of problems and 
principles present in all transport sys- 
tems. 


Finite Difference Equations 
H LEVY AND F LESSMAN. Macmillan Co, 60 


Fifth Ave, NY 11. 5% x 8/2, 278 pp. $5.50. | 


lhe calculus of differences is of par- 


ticular interest today because it is a | 


numerical method for solving trou- 
blesome differential equations on digi- 
tal computers. This book is an in- 
troduction in which the authors stress 
problem solving rather than pure 


mathematics. They begin with a re- | 


view of elementary difference opera- 
tions, interpolation and extrapolation. 
I'rom this they move to difference 
equations, those with constant coefh- 
cients, those with variable coefficients 
and those associated with functions of 
two variables. 


A chapter on applications shows | 
how the difference equation is applied | 
to problems of dynamics, bending of | 


beams and vibration. Sample exer- 


cises are scattered throughout the | 


text and answers given in the appen- 
dix. The British notation and term- 
inology, which is used throughout, | 
will not give difficulty unless the book | 
is used as a Classroom text. 


Other Books of Interest 


Leadership and Organization: 
A Behavioral Science Approach 
R Tannenbaum, | R Weschler, F Massarik. 
McGraw-Hill Book Co Inc, 336 W 42nd St, 
NY 36. 6% x 914, 456 pp. $7.50. 

Discusses most of the pscychological concepts | 
involved in leading and managing formally | 
organized groups, such as engineering staffs. 


Management Guide for Work 
Simplification 

B T Lewis, W W Pearson. John F Rider Pub- | 
lisher Inc, 116 W 14th St, NY 11. 52 x 8¥2, 
80 pp. $1.50. . 


Reflections on the Motive Power 

of Fire 

Sadi Carnot. Dover Publications Inc, 180 

Varick St, NY 14. 5% x 8, 152 pp. $1.50. 
A paperback edition of Carnot’s classic work 

on thermodynamics. 
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limiters 


...when the problem involves 
automatic overload protection 


Protect expensive equipment 
Eliminate shear pins 

Lessen costly downtime 
Adaptable to any drive 
Easily adjusted 

Controlled torque setting 
Capacities: 10 to 6300 ft.-lbs. 
Clutch sizes: 3 to 20 inches 


Distributor-stocked 


Got a clutch problem? Call your Morse 
distributor. He’s listed in the Yellow Pages. 


a BORG WARNER 'INnNOUSTRY 


Morse Chain Co., Dept. 4-71 Ithaca, N.Y. Export 
Sales: Borg-Warner International, Chicago 3, Ill. 
InCanada :MorseChainof Canada, Ltd., Simcoe, Ont. 
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SHOCK-STRENGTH 
of steering spindle 
soars by 
designing it 

to be forged 


Modern board-lift forging hammer 


By designing front-end spindles to be forged, automobile and truck 
manufacturers practically eliminate danger of failure of these vital parts, even 
under sudden turning stress that can reach thousands of foot-pounds. 

Start your designs by planning to use forgings everywhere there’s a high 
degree of stress, vibration, shock, or wear. Forged parts withstand them all better 
than parts made by other fabrication methods. And forgings have no hidden 
voids to be uncovered after costly machining hours have been invested 
... the hammer blows or high pressures of the forging process 
compact the better forging metal, make it even better. 

Write for literature on the design, specification, 


and procurement of forgings. 


Whew At ao walk part, design. ik to be 
Drop Forging Association « Cleveland 13, Ohio 


Names of sponsoring companies on request to this 
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One Lamb FHP motor...up to LOO,OOO carbon 


From a prototype . . . hundreds OR thousands of motors with 
absolute uniformity. Each and every motor produced has the 
same, discriminating, “‘built-in”’ perfection that you can expect 
with Lamb” manufacturing. This precise mechanical and di- 
mensional uniformity of motor as an integral component for 
your powered product is extremely important... and Lamb 
makes sure you get it! 

If you have a special motor problem . . . here’s what you can 
expect from Lamb! Into the design of a Lamb motor goes 
years of experience in powering components for aircraft, 
domestic and industrial products. Out of the design comes a 
personalized motor that’s dependable, smooth and efficient. 


copies mass-produced to exacting specifications 


Cost-wise you’re way ahead, because Lamb Motors are 
mass-produced at the most favorable cost. 


Write today for descriptive folder. Or ask to have a District 
Engineer call and set up a personalized ‘“‘Motor Conference”’. 


THE LAMB ELECTRIC COMPANY: Kent. Ohio 
A Division of American Machine and Metals, Inc 
In Canada: Lamb Electric — Division of Sangamo Company, Ltd, 
Leaside, Ontario 


Lamb Electric 


SPECIAL APPLICATION Ae 
FRACTIONAL HORSEPOWER OTORS 


Divisions of American Machine and Metals, Inc., New York 7, New York TROY LAUNDRY MACHINERY 
RIEHLE TESTING MACHINES « DE BOTHEZAT FANS * TOLHURST CENTRIFUGALS © FILTRATION ENGINEERS « FILTRATION FABRICS 
NIAGARA FILTERS « UNITED STATES GAUGE * RAHM INSTRUMENTS * LAMB ELECTRIC CO. * HUNTER SPRING CO. « GLASER-STEERS CORP. 








WIRE CLOTH PARTS 


Larger than a Typewriter... 


Smaller than a Pea... 


Actual Size 


Each has this common cman tl LLED 


78 


CRAFTSMANSHIP 


And this same common denominator runs throughout 
all of NWC Fabricated Wire Cloth Inserts and Parts, 
as well as throughout the broad range of Newark wire 
cloth itself. 

It takes particular skill to turn out tiny inserts such 
as the smaller of the two illustrations above...not only 
skill in actual handling but skill in devising the special 
methods by which they must be made. We have applied 
these skills to hundreds of inserts, required for instru- 
mentation, electronic controls and equipment of many 
types. 

Can we be of service to you? Perhaps we can help in 
the design. We should be able to make anything you 
require — with the skill that comes from years of 
experience. 


EX ewark ae ire Sloth COMPANY 


351 Verona Avenue * Newark 4, New Jersey 
Teletype: NK607 ° Tel.: HUmboldt 3-7700 
Representatives in all principal industrial areas 
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DESIGN LITERATURE.... continued 


Dictionary of Mechanical 
Engineering 

Alfred DelVecchio. Philosophical Library Inc, 
15 E 40th St, NY 16. 61% x 92, 346 pp. $6. 
Modern Flight Dynamics 


W Richard Kolk. Prentice-Hall Inc, Englewood 
Cliffs, NJ. 6% x 94%, 288 pp. $10. 


ABSTRACTS 
FROM THE LITERATURE 


High Temperature Corrusion 


The paper is concerned with the 
corrosion phenomena likely to influ- 
ence the selection of materials for re- 
finery service at elevated temperatures. 
lhe problems of oxidation, sulfidation 
and carburization are discussed in de- 
tail and consideration is given to the 
effects of condensate corrosion and re- 
sidual oil ash corrosion. The contri- 
butions of various alloying elements 
in the common engineering alloys to 
their physical and mechanical _be- 
havior as well as to their corrosion 
resistance at elevated temperatures are 
discussed. Basic considerations for the 
selection of suitable alloys to with- 
stand h‘ ;h temperature corrosive en- 


vironments are outlined. 


“High Temperature Corrosion in Refinery and 
Petrochemical Service,” by E. N. Skinner, J. F. 
Mason and J. J. Moran, Corrosion, Dec 1960. 
National Assn of Corrosion Engineers, 1061 
M & M Bidg, Houston 2, Texas. 


Fresh Water from Salt Water 


It is important for all engineers 
to understand potable water prob- 
lems and to appreciate the various 
alternative solutions. By 1980 the 
predicted demand for fresh water (597 
billion gpd) will exceed the depend- 
able available natural waters (515 
billion gpd). If our economy is not 
to falter, saline-water conversion will 
have to receive increased attention 
Methods are: The long-tube vertical 
type of evaporator, multistage flash 
distillation, electrodialysis, forced- 
circulation vapor compression, and 
freezing. 


“Fresh Water from Salt Water,” by Allen Cy- 
win, U. S. Dept. of the Interior, Washington, 
D. C., Mechanical Engineering, Oct 1960, Amer- 
ican Society of Mechanical Engineers, 29 W 
39th St, NY 18. 


Grade Markings for Bolts 
Grade markings on bolt heads iden- 

tify material, strength and the speci- 

fying group or user. These markings 


continued on page 83 
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Now... £Ztaz9 FLEXMASTER Joints Unlimited! 


NEWLY EXPANDED LINE INCLUDES WIDE VARIETY OF STYLES IN PIPE SIZES FROM %” TO 4” 


Pictured above are a few of the many tees, crosses, misalignment without leakage. Designed for pipe 
elbows and straight Marman FLEXMASTERS now sizes from ¥%” to 4”, FLEXMASTERS are available 
available. These unique sleeve couplings join pipe in sleeve lengths from 2” to 36” and in the config- 
quickly, without grooving or pipe threading. They urations mentioned. For complete information, mail 
absorb vibration, shock and minor axial and angular the coupon below for Bulletin 805. 


FLEXMASTER is an Aeroquip Trademark. 


Aeroquip Corporation, Marman Division 
11214 W. Exposition Bivd., Los Angeles 64, Calif. 


. 
{ Please send me a copy of FLEXMASTER Bulletin 805. 
= * e U e Meme 


Company 


Address 
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Quick delivery 


of the Drive you need! 


When you purchase a Square D A-S Drive, you get 
a complete “package”—including drive motor, 
operator's station and ali controls. You also get 
these important advantages: 


QUICK DELIVERY « Square D’s unique method of 
stocking sub-assemblies means quicker deliveries 
of packaged drives to meet your requirements. 


EASY INSTALLATION e« Maintenance manuals are 
complete in every detail, including step-by-step in- 
stallation instructions. Moreover, each A-S Drive is 
completely factory-tested and adjusted when 
shipped — only a few trimming adjustments are 
needed to put it in operation. 


MINIMUM MAINTENANCE « Industrially rated 
components are used throughout, and extra-sturdy 
cabinets give lasting protection. Static elements 


and encapsulated circuits — which are virtually main- 
tenance-free — are utilized wherever possible. 


EXTRA SAFETY « Only push buttons with heavy- 
duty construction and potentiometers with indus- 
trial clearances are used in operator's stations, for 
maximum personnel safety. 


WIDE VARIETY AVAILABLE « There's a Square D 
“package” for any adjustable-speed job. You can 
choose from electronic, magnetic amplifier or motor- . 
generator types — with ratings from 1/20 to 400 hp 
— and with accuracies to within fractions of 1%. 


FIELD APPLICATION HELP « Square D has wide 
experience in the design and manufacture of ad- 
justable-speed drives, and field specialists are 
trained to help you in the selection of the proper 
drive. 


Welle FOR BULLETIN « Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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Want to find the coefficients? It’s easy with the 
new Regression Analysis program for the IBM 1620 


Here’s another program offered free-of- 
charge to users of the IBM 1620 Data Proc- 
essing System. It gives you the kind of 
results you might expect only from a much 
more expensive computer. But users of the 
1620 know that its low rental cost is decep- 
tive. The 1620 packs more computing power 
per cubic inch than any other computer in its 
size range. 

The Regression Analysis program is a 
good example. Suppose you want a fit for 
production purposes. If you employ more 
than two variables you probably have diffi- 
culty visualizing the representation of your 
data. If linearity is not the case, you must 
often guess blindly at a polynomial of high 
degree, accept or reject the fit with some- 
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thing approaching a sixth sense, and either 
try again or settle for the results you have. 

The new Regression Analysis program lets 
you handle expressions containing up to 24 
variables. If you have the even more com- 
plicated task of handling many dependent 
variables, the program will generate regres- 
sion coefficients with a maximum number of 
dependent variables not exceeding one-half 
the number of independent variables. 

This program will also fit non-linear func- 
tions and hyper-surfaces. Compare this per- 
formance with that of any other computer in 
the 1620’s price range. 

A basic 1620 installation rents for just 
$1600 per month. For details, contact your 
local IBM Representative. 


‘ ¢€ 


IBM's 1620 is a compact 
desk-size computer. 


® 
DATA PROCESSING 
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DON'T DISPOSE OF DOODLES 


if they pertain to fastening problems 


Next time you’re sketching out a problem, 
give Driv-Lok a crack at it. We can pin 
down quite a bit of helpful information 
from a doodle. 

We'd like to know what the application 
is, dimensions, metals used, and any per- 
tinent factors such as shock or vibration, 
corrosion, electrical properties... the things 
needed to let us give you a proper pin rec- 
ommendation and a price. 

Driv-Lok’s wide variety of grooved pins 
and agile engineering ability have solved a 
multitude of fastening problems. We’d like 


a chance at yours. mo 
T. 8 STANDARD TYPES PLUS SPECIALS i 
J 


in a variety of metals. Send for LJ ' 


bi - your free catalog and samples, too. - ae 
with pecc uM o-way cation SALES CORPORATION 


723 PARK AVE., SYCAMORE 4, ILLINOIS 
CIRCLE 206 ON READER SERVICE CARD 


shock-mounted CTANY : 


-NO TOOLING CHARGE! 


industrial solenoids! 


1% Highly resistant to moisture, quality- 
built from the best materials available— 
DECCO INDUSTRIAL SOLENOIDS, in com- 
pact AC and DC models, contain built-in, 
two-way, shock absorbing bumpers which 
prevent self-destruction, the greatest cause 
of solenoid failure. 


Unspent stroke force is absorbed by these 
cushioning bumpers, adding millions of 
strokes to the life of the solenoid. 

DECCO offers a complete line of rugged, 
top-quality solenoids, from cool-running, 


multi-million cycle oil-immersed models 

to tiny miniatures. | Wide selection molded plastic knobs, handles, 
hand-wheels at no tooling charge! Minor 
There’s a model to meet your every re- | changes age  saogerner se etc.) to suit 
: . . F requirements. Other modifications give your 
quirement. Special solenoids engineered : nn a look of exclusive design at fraction of 
to your needs. new mold cost! Write for complete illustrated 
catalog, or see Sweet’s Product Design Cata- 

log File. 


DETROIT COIL COMPANY DIMCO-GRAY COMPANY 


2435 Hilton Road + Ferndale 20, Mich. 
| 206 BES SIXTH STREET © DAYTON 2, OHIO 
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DESIGN LITERATURE continued 
serve as a quick visual check of the 
product upon receipt. They also aid 
the assembly operator to install the 
correct grade of fastener. 

“Grade Markings for Bolts,’ by Frank W. 
Wook Jr, Advanced Designs Inc, Vienna, Va. 


American Machinist Metalworking Manufactur- 
ing, Apr 3, 1961, 330 W 42nd St, NY 36. 


Water Content of 
Compressed Air 


Water content and dew point of 
compressed air can be important con- 
siderations in design of air systems. 
This nomogram is handy for finding 
the usual quantities required for de- 
sign purposes. 

"Calculate Dew Point and Water Content of 


Compressed Air,” by F. Caplan, Oakland, 
Calif, Power, July 1960, 330 W 42nd St, NY 36. 


CATALOGS 
AND BULLETINS 


To obtain copies of literature described be- 
low, circle corresponding number on post- 
card inside back cover. 


SPEED REDUCERS-—Bulletin J-25, 32 
pp. Cites advantages of spiral bevel speed 
reducers and covers basic types, special 
features of vertical types, applications, 
selection procedure, overhung and thrust 
load capacities, standard assemblies, hp 
and thermal ratings, general dimensions, 
backstop selection and bedplate dimen- 
sions. Hewitt-Robins, Dept SR, Stamford, 
Conn. 

Circle 350 on Reader Service Card 


PRECISION SPRINGS—Handbook, 16 
pp. Illustrates and discusses features of all 
types from simple compression, extension 
and torsion springs to Belleville, wave and 
finger-type washers. Both round and flat 
wire forms and non-ferrous specialties are 
also covered. Design formulas are ex- 
plained, while tables and curves supply 
other data for determining spring needs. 
Timms Spring Co, Elyria, Ohio. 

Circle 351 on Reader Service Card 


MAGNETIC PLUGS, CHIP DETEC- 
TORS—Catalog MPC-61, 26 pp. Lists 
specifications and applications for magnetic 
plugs, special magnetic assemblies, chip 
detectors, self-closing valves and pipe 
plugs. Discusses and illustrates how and 
where to use magnetic plugs to prevent 
wear caused by ferrous particles in a lubri- 
cant or hydraulic fluid. Lisle Corp, 
Clarinda, Ia. 

Circle 352 on Reader Service Card 


WORM GEAR SCREW JACKS—Cata- 
log, 28 pp. Describes 2-, 5-, 10-, 15-, and 
25-ton capacity models for leveling, ad- 

continued on page 85 
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FLEXIBLE SHAFTS 


the secret of Ford’s swing-away wheel 


The secret of the new swing-away steering wheel in the Ford 
Thunderbird is a flexible shaft between the stub shaft in the 
steering gear box and the upper steering rod. 


Here are the benefits derived from flexible shafts: 
1. Safety. Safety against failures is provided. 


2. Durability. Flexible shafts eliminate the possibility of 
play or lost motion at this juncture for the life of the car. 


3. Compact. The flexible shaft is more compact than con- 
ventional joints. 


4. Strength. In case of power steering failure, the maxi- 
mum torque would be 660 pound-inches, which would occur 
during parking on dry pavement. The flexible shaft can 
absorb this and much more. 

Here is another example of creative engineering with 
flexible shafts. Investigate for yourself how they can solve 
many of your design problems and at the same time 

reduce costs. 


S. S. WHITE INDUSTRIAL DIVISION, 
DEPT. 14 10 East 40th Street, N. Y. 17, N. Y. 


THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK 
New 4th Edition...Send for your free copy! 
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Worib BesTos 


MOLDED 
ORGANIC 


PARTS 


CAN HELP YOU 
SOLVE DESIGN, 
PERFORMANCE 








Wortb BesTos 


.-% 


ee density 
Moided Organic 
Part replaces 
brass pressure 
plate in clutch 
assembly... 
saves money 
... lasts longer 


High density Molded Organic Part elim- 
inates conventional steel band used in 
most automatic transmissions. . . re- 
. greatly simplifies 


M4 


One-piece Moided Organic Part re- 
places combination metal-rubber 
damper pad in automatic washer... 
cuts part cost... easier to handle and 


duces costs . 
clutch operation. 


Resilient Moided 
Parts replace 
bonded cork 
parts on office 
machines...elim- 
inate bonding 
operation... re- 
duce costs. ..im- 
prove equipment 
performance. 


install. 


Semi-flexible Moided 
Organic Partsreplace 
leather washers in 
deep well pump... 
last many times 
longer .. . eliminate 
serious customer 


complaint. 





AND COST 
PROBLEMS 
LIKE THESE 





A fresh approach to your own design problems 
with precision pre-tested and scientifically- 
proved WORLD BESTOS Molded Organic 
Parts can help you reduce manufacturing costs 
and improve product performance. Applica- 
tions range from industrial and automotive 
equipment to power tools and home appli- 
ances. Molded Organic Parts can be built 
te meet almost any shape, size or perform- 
ance specification. For more information, send 
sample, sketch or blueprint and brief des- 
cription of operating requirements to: 


DIVISION OF THE 


Firestone 


TIRE & RUBBER COMPANY 


84 


Z 
Z 
za 


NEW CASTLE, INDIANA 
PHONE: JACKSON 9-4790 
Industrial and Automotive Brake Blocks and 


LiningseTransmission LiningseSpecial Clutch 
Facings « Vibration Controls « Sheet Packing 


BEST TODAY — STILL BETTER TOMORROW 
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if you use 


SY PRESSURE 
SNUBBER 


tiow! CHEMIQUIP, 

THE ORIGINAL. 

GIVES YOU TYPE 316 
POROUS DISCS, EXCLUSIVELY 


What they do: Chemiquip pressure snub- 
bers give steady average pressure read- 
ing—smooth out pressure impulses and 
fluctuations—eliminate pressure gauge 
failure due to shock—remove harmful! 
solids from actuating fluids. Available 
in Ve", V4" and Yo" NPT. 


Popular uses: dampening pulsations and 
surges; for mercury manometers, meter- 
ing, and filtering small quantities of 
liquids or gases. 


! 

| SMALL, COMPACT 

| INEXPENSIVE 

RESISTS 

CORROSION 

EASILY CLEANED 
NO MOVING 

| PARTS 

| CONFORMS WITH 

| U.S. NAVAL 

| SPEC. MIL-D-2940 

| AVAILABLE 

| IN STAINLESS 

| ima OSS 

1 OR MONEL 


Write today for illustrated fully-detailed Bulletin B-55 


CHEMIQUIP CO. 


36 East 10th St., New York 3 
GRamercy 7-3772 
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3.4-inch diameter Unitized 


Motors mount at any angle 


HIGH-EFFICIENCY 


Minlizd MOTORS 


SHADED-POLE MOTORS FOR PORTABLE APPLIANCES, 
FANS AND BLOWERS, AND BUSINESS MACHINES 


e May be stud- or band- 
mounted in any position. 

e Highly efficient, quiet, de- 
pendable, and compact, G-E 
59-frame Unitized motors 
feature a bearing lubrication 


system requiring only annual 
reoiling. 

e@ 1550 rpm open motors rated 
through 1/15 horsepower; to- 
tally enclosed through 30 
millihorsepower. 


*Registered trademark of General Electric Company. 


a 


FREE BULLETIN: For complete technical data 
write to Section 727-05, General Electric Com- 
pany, Schenectady 5, New York. 


Progress /s Our Most /mportant Product 


GENERAL @® 


CIRCLE 


ELECTRIC 
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DESIGN LITERATURE continued 


justing and stabilizing machinery and | 
equipment, and offers typical drive arrange- | 


ments, dimension drawings and specifica- 


tions on speeds, loading and hp/torque | 


requirements. Includes design tips for 
OEM market. Joyce-Cridland Co, Cus- 
tomer Service Dept, 2027 E First St, 
Dayton 3, Ohio. 

Circle 353 on Reader Service Card 


TEMPERATURE REGULATORS — 
Catalog TCV-1, 8 pp. Contains cutaway 
drawings, features, ratings, dimensions, ap 
plications, ranges, materials of construc- 
tion, flow curve, sizing charts, etc., cover- 
ing models from 4- through 6-in. sizes. 
OPW-Jordan, 6013 Wiehe Rd, Cincin- 
nati 13. 

Circle 354 on Reader Service Card 


DUCTED-PROPELLER FANS-—Catalog 
E-2800, 4 pp. Reviews performance fea- 
tures, available versions, materials and 
finish, capacity and prices. Includes capac 
ity and noise level curves, as well as dimen- 
sion drawings. Rotron Mfg Co Inc, Wood 
stock, NY. 

Circle 355 on Reader Service Card 


METALLIZED OVERLAYS-—Data sheet 
T-3, 2 pp. Discusses selection of metal 
powders for sprayed overlays and two 
methods of applying them. Table com 
pares values of five different hard-surfac 
ing powders. Wall Colmonoy Corp, 19345 
John R St, Detroit 3. 

Circle 356 on Reader Service Card 


IMPREGNATED COMPRESSED PA- 
PER PULPS—Brochure, 4 pp. Discusses 
production of the plastic and paperboard; 
its advantages, limitations and economies 
in molded product design; type of finished 


continued on page 87 

















IT ALL 
ADDS UP 
TO THIS... 


YOU CAN’T BUY 
SURE-FLEX 
PERFORMANCE 
IN ANY OTHER 
COUPLING AT 
TWICE THE PRICE 


Wood's Sure-Flex Couplings 
not only have full, 4-way flex- 
ing action, but absorb from 5 
to 15 times more shock and 
vibration than other leading 
flexible couplings. They swal- 
low all types and combinations 
of angular and parallel mis- 
alignment and end float. Sure- 
Flex couplings are simple, easy 
to install. Standard models 
have only 4 basic parts . 

no bolts, nuts, screws, clamps 
or covers. And, they last end- 
lessly (6% million 15° peak 
torque flexes with no sign of 
wear). There’s no metal-to- 
metal contact, no wear, no 
need for lubrication. Available 
in capacities up to 500 hp at 
unity service factor . . . in 
standard, junior, bushed and 
spacer types. There’s a lot 
more to tell about Sure-Flex) 


Write for BULLETIN 5103. 


ic: gE T.B. WOOD'S SONS COMPANY . CHAMBERSBURG, PENNSYLVANIA 


many.” SF/2361 ATLANTA + CAMBRIDGE - CHICAGO + CLEVELAND - DALLAS 
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Aemexitiz-Fleetric 
Porrace STABILIZERS 


“VOLTAGE 


PROTECT THEMSELVES 
AGAINST OVERLOAD! 








No need to “fuse” the output 
circuit against overload when 
an Acme Electric Constant 
Voltage Stabilizer is part of the 
equipment. These stabilizers 
provide automatic protection 
against overload or short cir- 
cuit. When load current reaches 
a critical point in excess of 
normal operating load, the out- 
put voltage is reduced to zero. 
No voltage — no current. 











Chart shows 
performance curves 
under various 
voltage inputs and 
current overload 
conditions. This 
current limiting is 
accomplished 
automatically. 





NEW pate BLOWER 


New Globe multi-stage blowers are to replace blowers up to 
Y% hp in cooling applications where high back pressure is the 
big problem (heat exchangers, crowded circuits, etc.). STAX-3-FC 
delivers 45 cfm against 14” H,0 back pressure (65 cfm free 
air). Low specific speed (Ns=15,000) is the secret of this out- 
standing performance. Units use 200 v.a.c., 400 cycle, 3 phase 
power, and are designed to meet MIL specs, including 50 G’s 
vibration and 1000 hr. life. Three-stage unit weighs 29 oz.; 
one and two-stage standard units available also. Production 
tooling keeps the cost within reason. Some units stocked for 
24-hour prototype delivery. If you need more performance or 
different power, etc., Globe will design the exact blower you 
need. Request Bulletin STAX from Globe Industries, Inc., 1784 
Stanley Avenue, Dayton 4, Ohio. 


GLOBE 
INDUSTRIES, 
INC. 
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If you have ever observed the 

“quickness” of two cycles, 1/30 
second, then you'll appreciate 
the speed with which these stab- 
ilizers respond to a fluctuation in 
line voltage. 


Available in sizes from 15 to 2000 VA. Input voltage 
ranges 95/130, 190/260. Output voltages stabilized 
at 6.3, 120, 240 volts. Write ler catalog 09-B01. 


ACME ELECTRIC CORPORATION 


687 Water St. 
in Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto, Ont. 


SAAS815/1967 


CIRCLE 86 ON READER SERVICE CARD 


Cuba, N.Y. 








A BRAND NEW 
—EXCLUSIVE- 
READER SERVICE 


THE DESIGN ENGINEERS’ 
PRODUCT CATALOG INDEX 


Here’s a new service that will give 
you details on over 2000 catalogs 
and bulletins now available from 
suppliers. Not a directory—but an 
index! All literature classified under 
product headings and alphabetically 
by companies. Tells you what's 
available; gives you sources of sup- 
ply: enables you to be sure literature 
you now have is up to date! Another 
great PRODUCT ENGINEERING ex- 
clusive. It will be added as a regular 
part of the popular... 


THE DESIGN DIGEST ISSUE 


.-. to be published September 4, 1961. 


Subscribe now. Don’t miss getting your personal copy of the 
DESIGN DIGEST with the new PRODUCT CATALOG INDEX. 
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DESIGN LITERATURE continued 


surfaces; properties; characteristics; and check the advantages 


how and where to use the material. Ro- | of STONER reusable 
forms, 71 Elm St, Cincinnati 2. 


Circle 357 on Reader Service Card | rubber blanket ¢ 


SMALL INDUCTION MOTORS-Bul- | contour ed 
letin GEA-7300, 6 pp. Contains perform- | rubber 


ance curves, rating charts and tabulated 

dimensions of three frame sizes (3- 34- ba 
and 4%-in. dia) rated from 0.015 to 4 hp. | pressqre >GS 
Cutaway photo shows internal operating | 

features. General Electric Co, Schenectady * Made of tough, temperature 


5, NY. : ° ; 
, stant 350°F.and 2000 psi 
Circle 358 on Reader Service Card 7" as a-working hay 


INSTRUMENTS AND CONTROLS— * Thickness from .015 to .125 
Bulletin G14-1, 4 pp. Illustrates and re- * Made to most intricate 
views specifications of fluid meters for | shapes and sizes. 
recording, indicating and _ integrating; 
transmitters and recorders for pressure and 
draft; level transmitters; and temperature 


rumen Bley Matr Co, 1050 | on is sumer 
Circle 359 on Reader Service Card WOW BEING USED BY 
FABRICATORS IN THE AIRCRAFT 


HIGH-SPEED MAGNETIC COUNTER ee 
—Bulletin, 4 pp. Lists applications for the 
electrically-actuated reset counter, discus- 
ses timing of contact coordinates and sup- | Wri 1 
plies specifications and engineering draw- | nite for comgtate TONER RUBBER CO. INC. 
ings. Veeder-Root Inc, 70 Sargeant St, sformeattons 
Hartford 2, Conn. 
Circle 360 on Reader Service Card CIRCLE 211 ON READER SERVICE CARD 


* Lower unit cost—no wrinkles, 
less part clean-up—easier to seal. 








10792 Knott Ave., Anaheim, California 





LIGHTWEIGHT ABLATION MATE- 
mae a apne oie 2 PP. Lists — y 
mechanical and thermal property values o \ | +}*p | wv 2 4 ] / 
reinforced plastic which combines ablation . 0 Hf ( ( / C -€ S¢ ( ( i f 0 a ) CET | 
resistance with thermal insulation and heat 
resistance, and which is 25% lighter than ‘f) E xX Pp E rR H E N C E 
similar materials. Also traces characteristics Hl O} ( é "ee 
and available forms. Taylor Fibre Co, Ner- 
ristown, Penna. 

Circle 361 on Reader Service Card 


continued on page 88 








«.. in the design and production of all types of lightweight assemblies of: 
Magnesium, Aluminum, Titanium, Zirconium, Beryllium. 


Write for more information about Brooks & Perkins’ experience 


~~ BROOKS & PERKINS, inc. 


|, and in return for excellent salaries, 1956 West Fort St. Detroit 16, Michigan 
fringe benefits and a generous retirement Phone TA 5-5900 


, gg she company expects just one Offices in Washington and New York 
ing. ... . 
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EMPLOYMENT OPPORTUNITIES 








ENGINEERS 


Bausch & Lomb 


There are several openings for Sen- 
ior Design Engineers in the Product 
Design Sections of our company. 


These are permanent positions re- 
quiring the ability to take Mechani- 
cal Design responsibility from con- 
cept to a saleable product. Products 
involved are mechanical-electrical- 
optical in nature. Mechanical Engi- 
neering Degree and at least 5 years 
of mechanical experience is re- 
quired. Optical or electrical back- 
ground helpful but not necessary. 


Positions require board design, co- 
ordination of customer require- 
ments with Electrical and Optical 
Engineers, supervision of detail 
draftsmen, assistance to shop dur- 
ing construction and assembly as 
well as testing and development 
work. 


Those who can qualify and are inter- 
ested in real design responsibility 
are invited to send resume with sal- 
ary requirements to E. P. Faro, Pro- 
fessional Employment. 


Bausch & Lomb 


INCORPORATED 
17 Bausch Street 
Rochester 2, New York 











DESIGN LITERATURE continued 


PRESSURE MEASURING INSTRU- 
MENT-—Brochure, 4 pp. Spells out design 
features and ratings of instrument which 
can be used as a low pressure deadweight 
gage or high-range differential pressure 
monometer. ToPaz Inc, 2525 South Blvd, 


Houston 6, Tex. 
Circle 362 on Reader Service Card 


CONTROLS AND TORQUE SYN- 
CHROS—Data sheet CS/TS-4-11-1, 4 pp. 
Tabulates more than 25 typical character- 
istics of transformers, transmitters, differ- 
ential transmitters and receiver transmit- 
ters. Schematics show body terminal block, 
spline and dimension data. Wiring dia- 
grams and terminal designations are in- 
cluded. Vernitron Corp, 125 Old Country 
Rd, Carle Place, LI, NY. 

Circle 363 on Reader Service Card 


HI-TEMP SWITCHES—Folder 84-449, 
4 pp. Illustrates and reviews specifications 
of 10 switch types which provide snap- 
action switching in both high and low 
temp extremes. Micro Switch Div, Minne- 
apolis-Honeywell Regulator Co, Freeport, 
Tl. 

Circle 364 on Reader Service Card 


INDICATOR LIGHTS—Data sheet 6105, 
2 pp. Covers both heavy duty and minia- 
ture units for oil-water-dust proof applica- 
tions. Contains specifications, dimension 
drawings and lists of available lenses and 
suitable lamps. Drake Mfg Co, 4626 N. 
Olcott Ave, Chicago 31. 

Circle 365 on Reader Service Card 


SPECIAL APPLICATION PUMPS—Bul 
letin 150.6, 4 pp. Tabulates ratings and 
dimensions of 16 sizes of a “progressing 
cavity” pump with capacities to 3000 gph 
and pressures to 350 psig. Dimension 
drawings are included. Customer Service 
Dept, Moyno Pump Div, Robbins & 
Myers Inc, Springfield, Ohio. 

Circle 366 on Reader Service Card 


HYDRAULIC CONTROL PILOT—Bul- 
letin HCP-61, 2 pp. Discusses operation 
and applications for spring-loaded, dia- 
phragm-actuated pilot for diaphragm 
valves. Includes table of arrangements and 
parts and materials list. Atlas Valve Co, 
280 South St, Newark 5, NJ. 

Circle 367 on Reader Service Card 


PLUGS AND JACKS—Catalog 70, 16 pp. 
Contains detailed specifications and line 
drawings of 35 basic types of the miniature 
connectors designed for space-saving patch- 
work on panel boards. Mating parts are 
tabulated. Cambridge Thermionic Corp, 
445 Concord Ave, Cambridge 38, Mass. 
Circle 368 on Reader Service Card 


CAST ALLOY-Booklet 6102, 12 pp. 
Covers advantages of cast alloy for cutting 
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tool and wear applications. Supplies prop- 
erties, solubility, performance data and 
cutting speed range of material, comprised 
chiefly of cobalt, chromium, tungsten, | 
columbium and carbon. Explains how to 
braze and grind it and how to use it in 
combination with carbide or high speed 
steel. Vascoloy-Ramet Corp, Waukegan, 
I}] 

Circle 369 on Reader Service Card 


PUSHBUTTONS-—Bulletin GEA-7127A, 
12 pp. Carries ratings and performance 
data on miniature, oil-tight pushbuttons 
and cutaway photos depicting such fea 
tures as pressure-type terminals, double 
break contacts and multiple oil seals. In 
dividual photos show each type of operator 
and accompanying table lists forms and 
colors available. General Electric Co, 
Schenectady 5, NY. 

Circle 370 on Reader Service Card 


BERYLLIUM COPPER STRIP—Bulle- 
tin, 4 pp. Outlines mechanical properties 
for each of six available tempers and rec 
ommended min radii for 90° bends. Ther- 
mal stress relief, forming and joining 
procedures are described, with instructions 
for pickling and plating. Brush Beryllium 
Co, 5209 Euclid Ave, Cleveland 3. 
Circle 371 on Reader Service Card 


STEEL DESIGN AND ENGINEER- 
ING—Brochure, 59 pp. Four papers dis 
cuss advances in strength levels, product 
forms and design applications of construc- 
tional steels, and how these advancements 
affect design practice and economy. Ac 
tual designs and design concepts are de 
scribed and illustrated. Market Develop 
ment Div, US Steel Corp, 525 William 
Penn PI, Pittsburgh 30. 

Circle 372 on Reader Service Card 


AIR-OPERATED DIAPHRAGM 
VALVES-—Bulletin 134-A, 6 pp. Covers 
cight types of air operators for valves from 
}- through 12-in. sizes, providing sectional 
drawings, line pressure curves, dimensional 
data, etc. Also describes and _ illustrates 
travel stops for limiting valve closure, lim 
its stops for limiting valve openings and 
positioning devices for throttling service. 
Hills-McCanna Co, 400 Maple Ave, Car- 
pentersville, Ill 

Circle 373 on Reader Service Card 





FOR MORE CATALOGS 
AND BULLETINS 


. 1600 of ’em—see your copy 
of Product Engineering’s Mid-Sep 
1960 Design Digest. There you 
will find helpful design literature, 
classified under 10 different head- 
ings, from important manufacturers 
and suppliers of components, mate- 
rials, power and control systems, 
manufacturing processes. 
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PERMANENT 


NON-CORROSIVE SEALS 


United Self-Energized Metallic O-Rings”... 


provide positive static seals, in metal- 
to-metal applications, capable of with 
standing temperature extremes from 

452° to 3000° F. and pressures 
from 10* mm Hg to 100,000 psi 
Manufactured in stainless steel, alu 
minum, copper, inconel and inconel 
X, United O-rings are unaffected by 
severely corrosive chemicals, acids 
and gases. Available with various 
coatings (including Teflon** and 
silver) 144” O.D. to any size and 
configuration. United also makes non 


vented and pressure-filled O-rings. 
United Metallic ‘‘O’’ Rings, manufac- 
tured by United Aircraft Products, 
Inc., Box 1035, Dayton, Ohio. 


See United Metallic 
O-Ring Catalog in 
Sweet's Product 
Design File or write 
for Free Handbook 


Patents 2.809.269; 2.837,3: 
**DuPont registered trademark 


CIRCLE 212 ON READER SERVICE CARD 


=~» RUBBER PRODUCTS for your needs 


a 
0° 


Thousands of shapes and sizes 
...each carefully designed to fit 
your requirements. 

Western Rubber is equipped 
to custom make the rubber part 
you need . . . promptly, efficient- 
ly and economically. 

Your assurance of satisfaction 
is fifty-five years of experience 
by people trained and equipped 
to produce quality products. 


Write or phone for in- 


formation or a visit by our 
sales engineer in your area. 
SINCE 1902 


WESTERN RUBBER CO. 


GOSHEN 


ws of Il 
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. INDIANA 


MOLDED AND LATHE-CUT RUBBER 
PARTS FOR ALL INDUSTRIES 


89 





SENT 
UPON REQUEST & 
Formulas 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa Sturtevant co. 
ADO/SON (QUAL ‘7 ¥/ 4/4 4LINOIS 
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SEARCHLIGHT 
SECTION 








NEW TOY IDEAS WANTED 


PRODUCTS WANTED: Well established 
research and development company de- 
sires to contact designers and inventors 
having new, novel and original ideas or 
inventions for toy or hobby field. Royalty 
or outright purchase. Prefer items two 
dollars retail and higher. Any accepted 
medium OK. Please send for submission 
forms. 


BO-6144, Product Engineering 
255 California St., San Francisco 11, Calif. 











Your Inquiries to Advertisers 
Will Have Special Value .. . 


—for you—the advertiser—and the 
publisher, if you mention this pub- 
lication. Advertisers value highly 
this evidence of the publication you 
read. Satisfied advertisers enable 
the publishers to secure more adver- 
tisers and—more advertisers mean 
more information on more products 
or better service—more value—to 


YOU. 








INDEX TO 
ADVERTISERS 


This indeg is published as a convenience to the readers. 


Every care is taken to make it accurate but 


PRODUCT BPNGINEERING assumes no responsibilities for errors or omissions 


Acme Electric Corp. 

Aeroquip Corp., Marman Div 

Aetna Ball & Rolier Bearing Co., Div., 
Parkersburg-Aetna Corp. . 

Armco Div., Armco Steel Corp.. 

Automatic Switch Co. 


Barksdale Vaives 


| Blaw-Knox Co., Foundry & Mill 


Machinery Div. . 
Brooks & Perkins, Inc. 


| Bundy Tubing Co. 


Chemiquip Co. 
Cleco Div. of Reed Roller Bit Co. 


Designers Metal Div. of Southern 


Electric, Inc. 
Detroit Coil Co. 


| Dimco-Gray Co. 


Dow Corning Corp. 
Driv-Lok Sales Corp. 
Drop Forging Association 


Eastern Industries, Inc 
Formsprag Co. 


Gear Specialties, inc. 

General Electric Co., Apparatus Dept. 

General Electric Co., Chemical 
Materials Dept. 

Globe Industries, Inc. 


Hansen “¢ Co., Inc. 
Hoover Bali & Bearing Co., 
Bearing Div. 


1.8.M., Data Processing Dept 
International Nickel Co., Inc. 


Lamb Electric Co. 


| Ledex, Inc. 


Link-Belt Co. 


McGill Mfg. Co., Inc. 

M-D Blowers, Inc., Subs. of Miehle- 
Goss-Dexter, Inc. 

Marman Div., Aeroquip Corp 

Mechanical Industries Production Co. 


| Minnesota Mining & Mfg. Co., 


Adhesives, Coatings, alers Div... 


| Morse Chain Co., A Borg-Warner 


Industry , 71, 73, 


Newark sag Cloth Co. 
Nichols Co., H. 


Ortman-Miller Machine Co. 


| Philadelphia Gear Corp. 


Plastic & Rubber Products Co., 
Fiuorocarbon Div. 


Rotiform Co. 


Sinko Mfg. & Tool Co. 
Square D Co. 
Stoner Rubber Co., 


Sturtevant Co., P. A. 


Timken Roller Bearing Co 
Tinnerman Products, Inc 


United Aircraft Products, Inc. 
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Waldron-Hartig Div., Midland-Ross 
Co 

Weirton Steel Co., Div., National 
Steel Corp 

Western Rubber Co. 

Westinghouse Electric Corp. 

White Dental Mfg. Co., S. S., 
industrial Div. 

Wood’s Sons Co., T. 

World Bestos Div., Madi Tire & 
Rubber Co. 





LLOYD R. LAWRENCE advertising sales man- 

ager 

P. F. PRITCHARD manager, market develop- 
ment and circulation 


RUSSELL T. DOUGLAS business manager 
ADVERTISING SALES STAFF 


ATLANTA 9... Ray K. Burnet, 1375 Peach- 
tree St., N.E., 875-0523 

BOSTON 16 . . M. A. Williamson, Jr., 
McGraw-Hill Bldg, Copley Square, Congress 
2-1160 

CHICAGO 11 . Mid-Western Adv Sales 
Manager, A. E. Meanor; L. Anderson, T. R. 
Coash, 645 N. Michigan Ave, Mohawk 4-5800 


CINCINNATI 2... P. B. Robinson, Carew 
Tower, Garfield 1-5474 


CLEVELAND 13... A. F. Tischer, 1164 
Iuminating Bldg, 55 Public Sq, Superior 
1-7000 

DALLAS 1 . . . Frank LeBeau, 901 Vaughn 
Bldg, 1712 Commerce St, Riverside 7-5117 


DENVER 2 .. . John W. Patten, Tower Bldg, 
1700 Broadway, Alpine 5-2981 

DETROIT 26... P. B. Robinson, 856 Penobscot 
Bldg, Woodward 2-1793 


HOUSTON 25. . . Joseph C. Page, Jr., W-724 
Prudential Bldg, Jackson 6-1281 


LOS ANGELES 17 . . . Robert Obenour, 1125 
West 6th St, Huntley 2-5450 


NEW YORK 36... B. K. Adams, F. J. Me- 
Kinley, 500 Fifth Ave, Oxford 5-5959 


PHILADELPHIA 3... John B. Lewis, H. M. 
Nicholson, 6 Penn Center Plaza, Locust 
8-4330 

PITTSBURGH 22... C. F. Leveroni, 4 Gateway 
Center, Express 1-1314 


PORTLAND 4, ORE. . . . Scott Hubbard, 445 
Pacific Bldg, Capital 3-5118 


ST. LOUIS 8... T. R. Coash, 3615 Olive St, 
Continental Bldg, Jefferson 5-4867 


SAN FRANCISCO 11... J. J. Hernan, 255 
California St, Douglas 2-4660 


SUBSCRIPTIONS: Send subse ripen correspondence 
and change of address to Fulfillment é . er, 
PRODI *% a =a INEERING, 330 W. 42nd ew 
. Subscribers should notify Fuléliment 

Sanat promptly of any change o dress includ- 
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an address label from a recent issue 
zine. Since copies are addressed one to two isones 
in advance please allow one mon 
address pecome effective. 
solicited only from —_— 
sultants engaged in the desi 

other engineered products. os 7 
onnection must be indicated on subscription orders 
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PERSONAL READER SERVICE 


USE ATTACHED CARDS . -» Data on Materials and Components 
. Free Article Reprints 


FOR PERSONAL COPIES . New Catalogs and Bulletins 
OF ADDITIONAL . Brochures on Advertised Products 


. Personal Suscriptions to 


PRODUCT DESIGN DATA PRODUCT ENGINEERING 





PRODUCT FIRST CLASS 
“3 i Ex Paageencesives 9 4 PERMIT No. 64 


NEW YORK, N. Y 





Valuable new data on product 





design engineering —readily 


available to you — FREE. BUSINESS REPLY MAIL | 


No Postage Stamp Necessary If Mailed in the United Stotes 





Just circle the numbers on the 





request cards that are identical 

with the numbers printed under Postage Will Be Paid By Reader Service Department 
each Advertisement, New Product 

and Bulletin throughout this issue. Inquiries Services Department 


Reprint numbers are prefaced PRODUCT ENGINEERING 
with the letter “P”. One free 
reprint is available for each article P.O. Box 601 


offered. Ridgefield, Connecticut 





PRO ocr FIRST CLASS 
ENGINEERING PERMIT No. 64 


USE THIS CARD NEW YORK, N. Y 


SEE 











to be sure to get your personal 


BUSINESS REPLY MAIL | 


No Postage Stamp Necessary If Mailed in the United State 


subscription to PRODUCT ENGI- 





NEERING sent each week to your 
Postage Will Be Paid By Reader Service Department 


] > ffice. * . 
a Inquiries Services Department 


PRODUCT ENGINEERING 
330 West 42nd Street 
New York 36, N. Y. 


Now only $3 per year (U.S.A.) 





ADD TO YOUR DESIGN REFERENCE FILE FROM 


EDITORIAL REPRINTS AVAILABLE 600—SELECTION GUIDE TO HIGH- 
DAMPING MATERIALS 


(Single reprints free) Basic data on over 50 materials and 
their use as viscoelastic dampers 
594--CHOOSING AND SPECIFYING 597—THE YO-YO DESPINNER STOPS 
SEALS ROTATING MASSES 601—PRECISION BALL SCREWS 


'wo small masses unw i fron Load and speed haracteristics and 


sinatinn belly and yps it in a ft i simplified 10 step design procedure 

602—WHICH SHOCK-ABSORBING 

595—CONSTANT-FORCE SPRINGS 598—STANDARDS FOR PRINTED WIR- orerems rs : 
, ever-at 4 comparison table pius a few quik 


, ge wien — ; ING BOARDS lculations with these efficiency fac 
> . . + 7 . : ; Five different eas , tors wi help choose the best for your 


603—HOW TO SELECT A FLOWMETER 
596—WHICH INSTRUMENT MOTOR? 599-——THE RIGHT INSULATION s undup 3 pes and sim 


} 


p of available ty 
selection procedur 
based \ simple ethod based g 
ting t le, response tables, help find the bes ne for 
peed range your ution 604—DEVELOPMENTS IN LUBRICATION 
A wealth of new equations, design 
art nd performance data from this 
ASLE meeting 


lf this is change of address, check box 


Title 605—FIBERGLASS-REINFORCED THER- 
MOPLASTICS 

They are closing the performance gap 
Zone State between thermoplastics and metals 
Major Product 
Manufactured 


606—THREADED INSERTS 
I ves available, factors governing se 


strength and yst character 
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261 281 301 316 33 346 361 376 

262 282 302 317 332 347 362 377 

263 283 303 318 333 348 363 378 607—SYNCHRONIC INDEX OF GEAR 
264 284 304 319 334 349 364 379 TRAINS 

265 285 305 320 335 350 365 380 Method finds turt ff input before 
266 286 306 321 336 351 366 381 gear | itions repeat 

267 287 307 322 337 352 367 382 

268 288 308 323 338 353 368 383 608—HOW TO LISTEN—AND 

269 289 309 324 339 354 369 384 

270 290 310 325 340 355 370 385 on the paycholesists say 
271 291 311 326 34) 356 371 386 will imecove your “fictening power.” 
272 292 312 327 342 357 372 387 
273 293 313 328 343 358 373 388 
274 294 314 329 344 359 374 389 609—DON'T OVERLOOK ELECTRO- 
275 295 315 330 345 360 375 390 FORMING 

276 296 It needn't be costly with these new 
277 297 : ‘ ‘ ! irel ystems, plating alloys and 
278 298 “MULTIPLE PRODUCT ADS 

279 299 Key No Specific Product 

280 300 610—SOLDERED ELECTRICAL 


CONNECTIONS 


\ ynplete desigr re dure covering 














FOR YOU: USEFUL NEW DESIGN IDEAS! i er Sane seinen ‘eee 


cation and size 

! copy of PRODUCT ENGINEERING sent each week to your office 
ACT NOW. Fill out this card today. Don’t miss a single issue 612—VALUE IN DESIGN 

Present and future potentialities of 


U.S. only 1 year —NOW $3 2 years —-NOW $4 pecialist services in design engineer 
Canada 1 year — $5 2 years — $8 
613—FAILURE ANALYSIS 


Where and how ) k for the trouble 
ir ew miniaturized designs 


Payment Enclosed Bill me 





Your Title 614—TOMORROW'S POWER SOURCES 


tf mobile power sources to generate 
ilt 00 hp 


615—NEW GEAR CLASSIFICATION 
. ia ty Asses mater 
le i new acklash tolerances 


616—UNCONVENTIONAL POWER 
SOURCES 


eck your job function: mise power 


Product Design Engineering Research & Development 
617—METAL FINISHES 
! alr bonded lubes—what 


Manufacturing Engineering 
Administrative Engineering |} Company Management they can do, how they compare. 
; 92 
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INDEX OF PRODUCTS ADVERTISED IN THIS ISSUE 


After reading the advertisements classified below 
INFORMATION about these products can be 
attached READER SERVICE CARD. 
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this is the way a valve is built to last 
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NEW LOW-COST ASCO 4-WAY SOLENOID VALVES HAVE BEEN CYCLED MILLIONS OF OPERATIONS WITHOUT FAILURE 


TIGHT SEATING 

with unique patented 
poppet-type seats — 
Patent Nos. 2,624,585— 
2,775,982 


RELIABLE OPERATION 
ASSURED—failure to 
return due to residual 
magnetism is eliminated 


POWER OPERATION IN 
BOTH DIRECTIONS — 
main valve not dependent 
upon return springs 
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Installation is simplified; 
the 8344 may be mounted 
in any position! 


Poppet seals and a unique combination of 
metal-to-metal with resilient seating enable 
these and other ASCO 4-way solenoid valves 
to provide dead-tight shut-off, even on air, 
without lapping, grinding or close adjust- 
ments. The utter simplicity of design, elimi- 
nating return springs and power-operating 
the main valve in both directions, assures 
unprecedentedly reliable performance with- 
out maintenance for indefinite periods. 


The new ASCO Bulletin 8344 valve is the 
latest embodiment of over half a century’s 
design and development experience. Its low 
cost makes it economical even as a 3-way 
valve, with one pipe connection plugged. 


Here are the pertinent statistics: 





Operating 
information 


Solenoid List 
Enclosures Prices* 


Pipe Catalog 
Size No. 





Pressures: to 
250 psi. 


Temp: to 212°F. 


Fluids: air, water, 
hydraulic oil 


83440 | Std 
83444 
83441 | Std 
83445 


$48.00 
56.00 
48.00 
56.00 


Expl. proof 








Expl. proof 





and quantity d 


Other ASCO 4-way valves come in pipe sizes 
from %” to 1%” for pressures to 500 p.s.i. 
For complete information write for Catalog 
202, and see the hundreds of types of 2, 3, and 
4-way solenoid valves available for imme- 
diate delivery from the world’s largest stock. 


ASCO Valves 


DEPENDABLE CONTROL BY Automatic Switch CO. 546 WANOVER RD. FLORHAM PARK, N. J. - FRONTIER 7-4600 - AUTOMATIC TRANSFER SWITCHES - SOLENOID VALVES - ELECTROMAGNETIC CONTROL 
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Bullard fully powered vertical turret lathe uses 
Timken’ bearings to maximize production 








When designing their Dynatrol® Vertical Turret Lathe, 
Bullard engineers’ aim was to increase machine speed 
and output economically. Dynatrol provides single 
lever or remote control of all head motions, traverse 
and feed engagement. And Timken” tapered roller 
bearings at vital points—table radial position, head- 
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ENGINEERING SERVICE THAT SAVES YOU TIME AND MONEY. Working 
with you at the design stage, our sales engineers can often solve your 
bearing problems on the spot. From the wide range of Timken bearing 
sizes, types and precisions they can help you select the Timken bearings 
to give you the maximum in efficient, economical design engineering. 


stock, clutch shaft, input pulley, rail raising bracket— 
provide the load-carrying capacity under varying loads 
and speeds that assures maximum production. Their 
taper lets Timken bearings take any combination of 
radial and thrust loads. And precision manufacture of 
Timken bearings assures high precision in the machine. 





Industry rolls on 


TIMKEN 


tapered roller bearings 











The Timken Roller Bearing Com- 
pany, Canton6, Ohio. Cableaddress: 
“TIMROSCO”. Makers of Tapered 
Roller Bearings, Fine Alloy Steel 
and Removable Rock Bits. Canadian 
Division: Canadian Timken, St. 
Thomas, Ontario. 
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